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CHA.PTER I. INTRODUCTION 
Society in the United States may well reach goals in the last three 
decades of the twentieth century that mankind has sought for previous 
centuries. The necessities of life -- food, clothing, and shelter --
may well become of minor concern to a nation worried about the use of 
leisure hours or the rocket fare to another planet. If such a millennium 
is reached, and its probability is greater than zero, agriculture in the 
United States can pride itself for having helped remove the yoke that 
mankind has borne throughout his existence. 
Agriculture has played a basic role in developing the resources of 
the United States. The agricultural industry has sought constantly to 
increase its productivity: The increased productivity has transformed 
the nation from 1790 when 95 percent of the population produced enough 
food for itself and the remaining 5 percent nonfarmers, to 1970 when 
less than 5 percent of the population will, in all probability, produce 
adequate food for its whole population and export sizeable quantities 
of food products to the world. In this brief span of geological time, 
the nation has changed from rural to urban, from animal power to mechan­
ical power, from practical application to scientific exploration. 
These changes have been brought about by a society which places a 
high value on growth and development of the nation's resources. To 
activate growth and development, the nation has invested in education 
and research facilities which have produced new technological innova­
tions as well as new combinations of known practices. Combining new 
techniques with the new and improved products of nonfarm industry, the 
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American farmer has been successful in constantly increasing the quantity 
of output produced. 
The increase in output has evolved from two functional relation­
ships. Under one relationship, the total quantity of output increased 
because the total quantity of inputs was increased. Under the second 
relationship, the total quantity of inputs remained relatively constant, 
but the quantity of output increased due to increased transformation 
rates resulting from improved efficiency. This latter trend became 
pronounced after 1930. The index of production inputs equaled 97 in 
1930 and had grown to only 103 by 1965. The index of farm output over 
the same period increased from 61 to 115. The index of productivity 
(output divided by input) increased from 63 in 1930 to 112 in 1965. 
These figures as well as the trend since 1870 are shown in Table 1. 
Agricultural production in the United States before 1935 appears 
in some respects to fit the definition of Rostow's traditional society 
(18, p. 4). Agriculture developed within known and limited production 
functions. To some extent, "... a ceiling existed on the level of attain­
able output per head. This ceiling resulted from the fact that the 
potentialities which flow from modern science and technology were either 
not available or not regularly and systematically applied." Quite 
obviously, the United States economy as a whole achieved "take-off" and 
even "maturity" much earlier. Agriculture also increased productivity 
somewhat, most notably during the period of 1870 to 1880. But during the 
Rostow (18) suggests that the United States economy achieved take­
off between 1843-60 and maturity around 1900. In view of the figures in 
Table 1, agriculture may have lagged somewhat behind the rest of the 
economy. 
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Table 1. Index numbers of farm output, inputs, and productivity. United 
States, 1870-1965* 
Produc- Produc-
Farm tion Produc- Farm tion Produc-
Year output inputs tivity^ Year output inputs tivity^ 
(1957-59 = 100) 
1870 20 41 49 1950 86 101 85 
1880 31 53 58 1960 106 101 105 
1890 37 63 59 1961 107 101 106 
1900 48 73 66 1962 108 101 107 
1910 51 82 62 1963 112 102 110 
1920 59 93 63 1964 112 103 109 
1930 61 97 63 1965^ 115 103 112 
1940 70 97 72 
ic 
Source: (63, p. 36). 
a 
Output per unit of input. 
^Preliminary. 
next 40 years productivity remained almost constant. The real "take-off" 
in the agricultural economy began in the decade of the 1930's. The 
stimulus of higher prices during World War II with the attendant removal 
of severe capital restriction, caused output to increase at a much 
faster rate than did inputs; hence the level of productivity climbed 
rapidly. The rate of increase in productivity has not yet abated and, in 
all probability, will continue for oncoming decades. 
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The Problem Setting 
Increasing productivity in American agriculture has allowed a large 
proportion of the nation's resources to be shifted into activities other 
than food production. Of the three major types of resources -- natural 
resources, human resources, and man-made resources^ -- the greatest 
adjustments in facilitating shifts to nonfarm activities were required 
of human resources. This particular resource has both alternative 
employment opportunities and a long-run transformation period. Both 
are important in evaluating the "social cost" attached to transferring 
a large quantity of the resource to alternate activities. If a resource 
has no alternative employment, it will go unused if its productiveness 
is no longer needed in agriculture. Land is one example. Its nonfarm 
employment opportunities are limited and easily satiable. The social 
cost of allowing land to lay idle after agricultural needs are filled 
is relatively small. If, on the other hand, the resource has alter­
native employment opportunities, society incurs the loss of its produc­
tiveness during any period of idleness. The size of this social cost 
is dependent upon the quantity of the resource which is idled. 
The length of the transformation period is also of importance. 
When a resource of which adjustment is required has only a short trans­
formation period, the adjustment involves employing a new supply of the 
resource in an alternate industry and allowing the old supply to be used 
up in the old occupation. The adjustment takes place over a relatively 
^These categories are somewhat more inclusive than the usual 
categories of land, labor, and capital. 
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short period of time with only a small social cost. A farmer's store of 
fertilizer, tractor fuel, and even beef cows are examples. The social 
cost increases, however, when the resource becomes capable of producing 
over a number of transformation periods. If the occupational use to 
which the resource is attached disappears, the resource is forced to 
examine alternative opportunities for employment. In general, its pro­
ductivity will be lower and there will usually be some adaptation cost. 
These costs add up to a sizeable social cost to the resource involved. 
Of the three types of resources mentioned, the human element is 
most notable for long-run transformation periods and alternative employ­
ment opportunities. Hence, human resources have experienced a sizeable 
social cost in the large adjustments which has been necessary for the 
rates of economic growth attained in agriculture in the United States. 
For the first century after 1790, the agricultural industry expanded 
at a rate almost equal to population growth. Under this situation, 
those willing to expend the effort could enter the agricultural industry 
and those entering the nonfarm sector chose their occupation freely. 
After 1910, however, the expansion of the land base in agriculture slowed. 
Establishment of new farms usually meant dividing existing farms or 
clearing difficult terrain. As a result, the number of farms which had 
increased from 1.4 million in 1850 to 6.4 million in 1910, rose to only 
6.8 million by 1935 (54, p. 278). Until 1935, the adjustment in agri­
culture had been minimal, consisting mainly of adopting new tools, 
application of known techniques and waiting out periods of depressed 
economic conditions. In general, members of the farm family who wanted 
to farm could find opportunities. Other members transferred to nonfarm 
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occupations. The social costs were low for these types of changes and 
adjustments. After 1935, however, the growth situation in agriculture 
changed. Instead of increasing the total quantity of inputs, growth 
in output became a function of the increasing productivity of a rela­
tively fixed level of inputs. As the rate of increase in productivity 
outstripped the increase in population, total supplies of food products 
began to exceed demand. As a result, the market place signaled the 
need for reducing the total quantity of resources in the agricultural 
sector. Had these signals been followed, an immense quantity of 
resources would have immediately flowed out of agriculture. 
For several reasons, the signals from the market place were ignored. 
First, the hardships of the Great Depression were still upon the nation 
and resources in agriculture had little opportunity to transfer to other 
occupations even though low returns made this a desirable alternative. 
Society convinced itself that the low returns were caused by the depressed 
conditions of the economy and that income support policies for agriculture 
were the most feasible economic policy. To accomplish this aim, society 
through its institution of government set up various programs of providing 
supplemental returns for agricultural resources. The combination of 
greatly restricted opportunity in nonfarm occupations and supplemental 
income payments from the government substantially reduced the rate of 
migration from agriculture between 1930 and 1935 (Table 2). After 1935 
and despite the depressed conditions of the economy, the migration from 
agriculture returned to its former level. Output of farm commodities 
still exceeded the demand by consumers and returns remained low, a 
reminder that the quantity of resources in agriculture was larger than 
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Table 2. Estimated farm population and average annual movement of the 
farm population: 1920 to 1965* 
Average annual change 
Net through migration and 
change: reclassification of 
Farm Period births residence 
population beginning and Net To From 
Year April 1 April 1 deaths change farms farms 
(000) (000) (000) (000) (000) 
1920 31,974 1920-25 509 666 1,074 1,740 
1925 31,190 1925-30 461 593 1,554 2,147 
1930 30,529 1930-35 384 192 1,340 1,532 
1935 32,161 1935-40 386 706 811 1,517 
1940 30,547 1940-45 377 1,309 871 2,180 
1945 24,420 1945-50 383 471 1,507 1,978 
1950 23,048 1950-55 321 934 597 1,531 
1955 19,078 1955-60 221 806 408 1,214 
1960 15,635 1960-65 139 794 301 1,095 
1965 12,363 - - - - - -
* 
Source: (54, p. 47; 56, 81). 
Data are averages for the period covered. 
necessary. 
Second, the indication of non-optimum resource size as reflected in 
excess output even at low prices, was ignored because the world situation 
was so tense. The outbreak of hostilities in Europe and our entry in 
1941 removed the tinge of surplus commodities and made it imperative 
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that our agricultural sector be expanded with all deliberate haste. 
Prices of agricultural commodities were supported at high levels to 
increase output. Returns to resources were raised giving the illusion 
that the industry was operating at nearly an optimum level. The unsatiable 
demand for manpower by our armed services reduced the supply of human 
resources to nonfarm industry and created almost unlimited opportunity 
for farm labor resources to transfer to alternative occupations. The 
migration of manpower from the farm almost doubled during the period, 
1940 to 1945. 
After the end of hostilities in 1945, the strong demand for agri­
cultural commodities from war-ravaged countries as well as the govern­
ment programs of supplemental income supports caused agricultural re­
sources to remain employed at their war-expanded level of output. Even 
when the market place indicated that surplus quantities of commodities 
were being produced, farmers were shielded from lower prices. Instead, 
the active policy of society was to encourage an enlarged output through 
high levels of commodity price support. The human resources in agricul­
ture were encouraged to remain; returning manpower from the armed forces 
was encouraged to return to the farm through offers of loans and farm 
training. As a result, the net migration from agriculture dropped off 
sharply during the period 1945 to 1950 (Table 2). The overly adequate 
supply of resources in agriculture led to an abundant supply of surplus 
agricultural commodities by 1950. 
As it had done a decade before, war again bailed out the farm 
industry in 1950. Accumulated surpluses soon disappeared with the 
"Police Action" in Korea. But the end of hostilities in 1953 again 
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reproduced the same problem but on a larger scale. Without depression or 
war conditions to justify market supports, the farm economy was exposed 
to some measure of the existing market for its commodities. The result 
was that economic conditions worsened and migration from agriculture 
increased substantially. During the period of 1950 to 1955, net migration 
doubled over the previous 5-year period. The increased trend continued 
throughout the 1950's and has not yet abated as is evident from Table 2. 
The substantial fluctuation in the farm population during the past 
three decades has resulted in a high social cost to persons involved. 
Part of this cost resulted from the adjustments of economic growth --
increasing productivity, increasing output, and decreasing price levels. 
But an additional part of the social cost was due to incorrect market 
signals. Instead of informing farmers of the proper alternative courses 
of action which could be realistically expected, the market was manip­
ulated in such a manner that it prevented market participant . from 
forming correct expectations for the future. This phenomena resulted in 
a large movement to the farm after World War II even though 5 years 
later a sizeable proportion of these people had to transfer from farming 
or suffer reduced returns on their resources. Economic and social losses 
were substantial to both society and to the individuals involved. 
Growth Problems of Agriculture 
It is evident that the "farm problem" as it existed in the mid I960's 
had not appeared in the last decade. Rather it is like the problems of 
slums in the cities of the United States; it has evolved over a long 
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period of time and is caused by underlying shifts in the structure of 
tastes, desires, or wants. Demand has changed as has the ability of 
consumers to pay for the fulfillment of the change in tastes. On the 
supply side, shifts in prices of factors of production as well as changes 
in the technological processes of production have created the problems 
of both rural and urban America. 
Slums exist because tastes in housing have changed to favor suburban 
housing; costs of mass producing suburban housing has been reduced so as 
to compete favorably with multiple apartment dwellings; technological 
innovations in commuter facilities have allowed city workers to live 
further from their jobs. All these factors have reduced the demand for 
city apartments which in turn made it uneconomical to maintain and 
rebuild existing apartment dwellings. The result is degradation of 
whole areas of once well-kept urban apartment housing into areas of 
unkemp t slums. 
Agriculture, too, has its slum areas. But they are dotted over the 
vast reaches of the United States. As in the case of city slums, the 
agriculture slums of abandoned farmsteads are but visible evidence of 
underlying changes in the structure of agricultural producers' wants 
and desires. Where once the farm operator was willing to spend long 
hours of toil at relatively low economic returns, where once the farm 
family was willing to forego many of the semi-luxuries of his city 
neighbor, today's farm family is unwilling to accept the large differences. 
Instead they desire the higher standard of living which a greater return 
on resources will bring. Slowly over the past several decades, large 
numbers of farm families have realized that the agricultural setting 
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would not produce the desired standard of living. So the families 
migrated and the abandoned farmsteads became real, a part of the vast 
changes which economic growth has inflicted on this nation. 
The factors involved in the changes of agriculture are not unlike 
the forces causing the city slum. Technological change has brought 
about vast changes in the ability of farmers to produce the nation's 
food and fiber. Technological innovations have allowed farmers to 
increase their size of operation. Just as improved transportation 
allowed the movement of city workers to the suburbs, improved machinery 
designs allowed farmers to cover increased numbers of acres. Combined 
with the fact that total acres of harvested crops have declined since 
1910 (Table 3), the technological innovations reduced the number of 
farmers needed in agriculture. As a result the number of farms declined 
and empty farmsteads appeared, a reminder of the changing structure of 
agriculture. 
Even with declining number of farms and declining acres of harvested 
cropland, however, agricultural output has continued to increase. Table 
3 shows that the acreage needed to produce food per capita has declined 
substantially in the United States. In 1945, 2.0 acres of cropland were 
required per capita; in 1965, the requirement had dropped to 1.13 acres. 
The decline in acreage needed per capita, combined with the fact that 
the domestic population was not growing fast enough to absorb the 
increased productive capacity of agriculture caused total acreage needed 
to produce food to decline. To more nearly equate supply and demand, 
exports of agricultural commodities were increased substantially through 
government programs. Acreage of crops grown for export increased from a 
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low of 8 million acres in 1940 to a high of 78 million acres in 1965 
(Table 3). 
But neither the growing population nor the sizeable increases in 
exports could keep abreast of the increasing productivity of agriculture. 
With the end of the last major international conflict in 1953, the excess 
supply of commodities began to grow. Between 1953 and 1960 the carryover 
Table 3. Acreages of harvested crops for domestic use and export, and 
total population of the United States, 1910-1965* 
Crop Acreage used for producing for:^ Total 
acreage Domestic use population 
Year harvested Total Per capita Export July 1 
(million) (million) (million) (million) (million) 
1910 325 200 2.17 37 92 
1915 340 200 2.13 49 101 
1920 360 210 1.98 60 106 
1925 360 238 2.05 44 116 
1930 369 265 2.15 39 123 
1935 345 269 2.12 20 127 
1940 341 290 2.20 8 132 
1945 354 280 2.00 42 140 
1950 345 276 1.82 50 152 
1955 340 283 1.72 47 165 
1960 324 255 1.42 64 180 
1961 303 232 1.27 67 183 
1962 295 225 1.21 66 186 
1963 300 219 1.16 77 189 
1964 301 223 1.17 74 191 
1965° 302 220 1.13 78 194 
* 
Source: (63, pp. 11-12). 
a 
Feed for horses and mules is not shown. 
b 
Preliminary. 
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of feed grains and wheat Increased from 45 million tons to 114 million 
tons; cotton from 5.6 to 7.6 million bales (Table 4). These excess 
stocks grew in spite of the large number of acres which were retired 
from production after 1956. 
Several programs were involved in the attempt to reduce total produc­
tion of major agricultural commodities. Acreage restraints were imposed 
on some major crops as early as 1954, and land retirement programs began 
with the Conservation Reserve and Acreage Reserve of the Soil Bank Program 
in 1956. These latter two programs were unsuccessful in reducing the 
growing investment in stocks of major commodities. Between 1958 and 
1959 the stocks of feed grains and wheat increased by 21 million tons 
(Table 4). Cotton stocks fell between 1956 and 1959 which indicated the 
large proportion of the Conservation Reserve acres located in the cotton 
areas of the South. Total investment in surplus commodities continued 
to climb, however. 
Starting in 1961, the government instituted the Feed Grain and Wheat 
Diversion Programs. The retirement of several more million acres of crop­
land plus greatly enlarged export programs caused stocks of feed grains 
and wheat to decline over the next few years. Cotton stocks again started 
to increase as acreage in the Conservation Reserve began to return to 
production. The results of both programs indicate that the agricultural 
industry had a sizeable overcapacity to produce. 
Causes of agricultural growth problems ~ 
Technological advances in farming have had a substantial effect on 
the commodity imbalances in agriculture. However, several other 
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Table 4. Carryover of major crops end of crop year and total acres 
retired from production under the Conservation Reserve, Feed 
Grain and Wheat Diversion programs* 
Change 
Feed Total between Retired 
Year grains Wheat grains years Cotton acres 
(million tons) (million bales) (millions) 
1950 30.5 12.7 43.2 
- 2.6 
6.8 0 
1951 28.6  12.0 40.6 
-12.8 
2.3 0 
1952 20,1 7.7 27.8 
+17.4 
2.8 0 
1953 27.0 18.2 45.2 
+14.5 
5.6 0 
1954 31.7 28.0 59.7 
+11.2 
9.7 0 
1955 39.1 31.8 70.9 
+ 3.3 
11.2 0 
1956 43.2 31.0 74.2 
+ 1.9 
14.5 13.6 
1957 48.8 27.3 76.1 
+ 9.3 
11.3 27.8 
1958 59.0 26.4 — 85.4  
+21.0 
8.7 27.0  
1959 67.5 38.9 106.4 
+ 7.6 
8.9  22.4 
1960 74.6 39.4 114.0 
+13.0 
7.6  28.6 
1961 84.7 42.3 127.0 
-15.5 
7.2 53.5 
1962 71.8 39.7 111.5 
-12.8 
7.8  64.7 
1963 63.9 35.8 98.7 
- 2.5 
11.2 56.1 
1964 69.2 27.0 96.2 
-16.1 
12.4 55.0 
1965* 55.6 24.5 80.1 14.3  55.9 
^Sources: (101, 95, 90, 109, 110, 113, 71, 72, 76, 49, 46, 48, 25). 
a 
Preliminary. 
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relationships also affect the quantity of output from the agricultural 
sector. Among these are the low opportunity cost of farm inputs, the 
competitive nature of the agricultural industry, and programs of the 
government to support farm incomes. 
Resources employed in the agricultural industry are specialized for 
the various tasks of farming. In general, the specialization is unique 
to the industry and similar tasks are not widely performed in other 
occupations. Likewise, the types of activities which are widespread in 
nonfarm occupations are not widely practiced on the farm. For example, 
most off-farm enterprises employ labor resources to develop accounting 
records, record results of current activities, and analyze costs and 
returns of the enterprise annually. On a vast number of farms, labor 
resources have little ability to carry out these types of activities. 
Instead, the farm worker is trained in the proper methods of raising 
livestock, planting and harvesting crops, or bargaining with personnel 
of farm related enterprises. But the opportunity to use_mo.st of these 
skills in nonfarm enterprises is limited. The result is that labor remains 
in agriculture even though returns are low. They do so because the oppor­
tunity cost of remaining in agriculture is low; low in cost but also low 
in productivity. As a result of retaining the resources in the industry, 
the potential level of output remains enlarged, consumers are willing to 
pay only a reduced price for a higher level of output. The result: excess 
output, low returns, and little opportunity to improve through transfer 
to other types of occupation. Only a sizeable investment in retraining 
will improve the economic lot of this type of resource. 
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Labor resources are not the only type of input which has a low oppor­
tunity cost in agriculture. Capital inputs -- tractors, silage unloaders, 
combines -- also have little opportunity for productive use in other 
sectors of the economy. Once capital is invested in these inputs, the 
only method of regaining the capital investment is through continued 
production of agricultural output. The only alternative action is dis­
posal of the capital inputs at prices little greater than salvage value. 
Comparing the two alternatives, continued production is often most pro­
fitable -- or least costly. The result is an excess output of agricul­
tural commodities even though prices of the commodities are at low levels. 
Another cause of the imbalance in the supply and demand of agricul­
tural commodities is the competitive nature of the farm industry. To the 
individual producer, gross income is determined by the level of output 
and the level of price. The level of output is an endogenous variable, 
determined by the farmer; the level of price is an exogenous variable, 
determined by the market. To increase gross income, the farmer must 
increase total output. Net income is determined by the level of gross 
income and the level of production costs. To the extent that total out­
put is a decision of the firm, gross income becomes an endogenous variable. 
The level of production costs, however, is a direct function of the prices 
of inputs and these are determined to an ever larger extent by exogenous 
forces. As a result, production costs are largely determined by forces 
outside the firm. Net income becomes dependent upon decisions of the 
firm largely to the extent that gross income is. And gross income is a 
decision of the firm only to the extent that the level of output is con­
trollable by the firm. The result is that farmers are encouraged to 
17 
increase their level of output. 
In general, increasing output means adopting output increasing 
technologies. With the price of the commodity being exogenously deter­
mined, and with a low-price elasticity of demand for farm commodities, 
• any general adoption of a new output-increasing technology by producers 
will substantially lower commodity price. Under these circumstances the 
major financial gain from new technologies accrues to early adopters. 
The competitive nature of the agricultural industry thus refers to the 
competition for new innovations and new technologies which will increase 
output and in some cases reduce per unit costs of the individual producer. 
Both relationships end up increasing the level of total output, reducing 
the level of price and lowering the level of returns to the industry. 
Given an adequate period of time, a low level of price and the 
resulting low level of returns would encourage some resources to leave the 
industry. If, instead, the price level of commodities is supported at 
levels above market-equating levels, the imbalance in the industry will 
appear as an excess quantity of the commodities. To a large extent the 
government programs of supporting commodity prices above market levels 
have had the effect of causing surplus accumulation. Other government 
programs of reducing the price of inputs -- credit and electricity are 
two examples -- also stimulated output and added to the stocks of major 
commodities. 
The causes of the problems of agriculture are not simple and of a 
single nature. Rather their nature is complex. Partly they result from 
the competitive nature of the market system under which no individual 
farmer has any ability to control the output level of the industry or the 
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resulting level of output price. Combine this inability with soaring 
increases in the rates of technological change which causes output levels 
to literally jump upward and it becomes evident that farmers have faced 
difficult adjustment problems without adequate time periods in which to 
adjust. The problems of adjustment are made even more severe when train­
ing for other occupations is lacking. These problems are complex but 
their nature must be understood if even more time and backlog of problems 
are not to pass unsolved. 
The role of prices in growth problems 
As is evident, two problems exist in the agricultural economy of the 
United States. One problem deals with the aggregate level of inputs; the 
other problem deals with the allocation of these resources within the 
industry. For reasons of efficiency society attempts to use the minimum 
quantity of inputs to produce the maximum quantity of output. But all 
evidence on the agricultural sector points to a problem of excess re­
sources in the present structure. Instead of encouraging the excess 
resources to transfer to other occupations, society has chosen to supple­
ment the returns to resources in the industry. The result is that excess 
resources are available and given the opportunity, will result in excess 
output. 
To deal with the level of excess output, society has imposed output 
controls on the individual farms of the nation. The result of this action 
was to freeze production pattern within regions. As technological 
advances forged ahead faster in some regions than in others, the alloca­
tion of resources was affected by the output controls. The result was 
19 
the outgrowth from the overcapacity problem of a resource allocation 
problem. 
Both of these problems are associated with prices and price levels. 
In a somewhat simplified presentation, T. W. Schultz (19, p. 35) has 
listed 4 functions of prices: 
1. Prices guide production 
2. Prices channel products into trade, 
both at home and abroad 
3. Prices distribute incomes over time 
4. Prices distribute incomes among persons 
In the resource allocation problem outlined above, the first two functions 
of price are probably most important. As Schultz points out, "The price 
of corn compared to the price of pork plays a big role in helping farmers 
decide how many pigs to raise" (19, p. 35). In a much broader sense, 
however, prices determine the use to which resources will be employed --
corn or wheat, agricultural or nonagricultural, public or private, and 
even national or international. 
Prices guide resources into various lines of production and even 
production into various regions. If production in any one line exceeds 
demand, the price of the product falls. As price falls regions and pro­
ducers who are least efficient discontinue production over time and the 
total quantity of factors employed decreases. Instead, the factors are 
employed in some other line of production. If prices are not allowed to 
fluctuate, producers are not able to determine which line of production 
the market favors. Instead, some other means of equating demand and 
supply of a product must be found. In agricultural cases, these have 
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included acreage controls, marketing quotas, marketing orders, milksheds, 
and others. In general, the resulting higher price levels plus the inade­
quate application of these restraints has allowed too many resources to 
be employed in the agricultural sector. 
Prices also have a second function to perform: to channel products 
into trade. After the product is produced the level of price determines 
how much of the commodity will be consumed or employed in each use. Some 
may be used as inputs in other products -- agricultural commodities such 
as wheat, corn, oats, soybeans, etc., are examples; others may enter 
directly in consumption -- livestock products often follow this channel 
of trade. Either of these types of products may enter the world markets 
or remain in the domestic market. All of these decisions are based to 
some extent on the level of price attached to the commodity. If the price 
is held at some level without fluctuation, lower-valued uses will go 
unfilled even though the supply of the product is adequate to fill all 
uses. Instead, the remaining supply remains off the market and stored 
in government or private hands. The result is inefficient utilization 
of the commodity. 
The third and fourth functions of prices, income distribution over 
time and among persons, affect the efficiency of resource use indirectly 
through uncertainty effects on producers and variation in consumption 
rates of consumers. Failure of prices to adequately perform these func­
tions has welfare implications for society. Society, composed of both 
producers and consumers, suffer losses in welfare when prices fluctuate 
severely over time. Agricultural producers' incomes fluctuate with price 
fluctuations. As a result the utility derived from the income also varies. 
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From a producers welfare standpoint, an income of $4,000 one year and 
$2,000 another is not equal to $3,000 in both years. Once he as a con­
sumer becomes accustomed to a standard of living at a given income, each 
additional gain in money income does not add to his welfare an amount 
equal to former units of income ;^ therefore, losses of income subtract 
from welfare more than do additions to income. Thus prices that fluctuate 
over time in a cyclical manner tend to reduce the welfare of producers 
and consumers. 
The attempt to use prices to perform the functions of equitably 
distributing income among persons has strained the price mechanism. In 
attempting to use the level of farm prices as a means of redistributing 
income among producers, the primary functions of prices -- guiding pro­
duction and allocating the product -- have been distorted. Consequently, 
the allocation of resources within the agricultural sector has to a degree, 
been distorted. The large difference in the value of land with quotas 
and without quotas in the case of tobacco is one example. The continua­
tion of production in relatively high cost-low returns regions is 
another. Optimum resource allocation would have been more nearly gained 
if society had used another means to redistribute incomes among producers. 
If at a future time income redistribution is approved by society, some 
means to accomplish it other than the price mechanism must be found. 
To use prices for this purpose will disrupt both the allocation of 
resources and the allocation of product, the prime functions of the 
price mechanism. 
Assuming diminishing marginal utility of money. 
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Prices and income levels 
Attempts of society to raise farm income through government programs 
of price support and commodity storage indicate a strong belief that the 
level of farm income is determined by the level of farm prices. But the 
fact that low incomes exist in agriculture after three decades of con­
tinued price support programs, suggests that this relationship is less 
direct than assumed. To producers the relationship is clear; price 
times quantity equals total revenue. This view pictures the seller at 
the point of sale; the product is at its final stage of production. The 
time period is instantaneous and all costs of production have been 
incurred. Only selling costs may remain, but these are not present for 
some agricultural commodities and set by government action for other 
commodities. In any event these costs are independent of the price level 
of commodities and are not responsible for low returns on agricultural 
commodities. A. producer who is ready to sell his product is justified in 
believing that the level of price received determines his level of income. 
Most producers realize, however, that the operation of their enter­
prise does not follow the simple model outlined above. Rather, manage­
ment of the enterprise is a continuing operation, composed of many instan­
taneous time periods, each one following the last one. When added to­
gether the periods make up a production or transformation period.^ For 
the average producer the operating model is not even limited to one 
production period but includes expectation of many such periods. As a 
result, it becomes important to determine if the instantaneous model, 
1 
For a description of these time periods, see (12, p. 23). 
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income level being a function of price level, holds over one or more 
production periods. D. Gale Johnson has argued that it does not (17, p. 48). 
He states rather emphatically, "I do not believe that there is any 
significant long-run causal relation between-the level of farm prices and 
the average real income received by farm labor." Explaining this belief 
he observed that "Only if entry of labor into agriculture could be con­
trolled would it be possible to have an important influence on farm labor 
returns through manipulation of output and prices (17, p. 48). Elsewhere, 
Johnson (24, p. 448) is more explicit about this relationship; 
"The view that low farm prices result in low farm 
incomes represents an excessive simplification of 
the operation of our economy, if it is not actually 
wholly erroneous. Farm prices and farm incomes 
(the return to workers, land, and capital) are de­
termined by a complex system of economic relation­
ships. Insofar as one can attribute causality to 
the relationship between farm incomes and farm prices, 
it is that farm prices are low because the owners of 
farm resources are willing, within the setting in 
which they find themselves, to accept low returns for 
their resources." 
Johnson's view is that in the long run, the level of resource returns is 
a function of the quantity of resources in the industry. The low income 
experienced by labor is caused not by low prices, but by an excess quan­
tity of labor employed in the industry. The low returns irritate but do 
not stimulate adequate resources to leave the industry because of a will­
ingness to accept low returns. 
To some extent, at least, data show this hypothesis to be valid. 
Data comparing per capita incomes for farm and nonfarm workers show 
that over long periods of time farm workers accept a lower level of 
income than nonfarm workers. Table 5 shows that farm income, from farm 
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sources only, has remained almost a constant proportion of nonfarm in­
comes for the last two decades. In the period 1940 to 1944, it averaged 
35.3 percent, climbed to 44.9 percent during the War years, and was 38.9 
percent between 1960 and 1964. Total per capita income of farm persons 
has improved relative to nonfarm incomes; in the same periods averaging 
47.7, 60.0, and 57.6 percent. The increase in relative proportions was 
mostly due to more and higher off-farm incomes for farm persons. But 
the dominate impression gained from the data is that farm persons have 
had lower incomes than nonfarm persons for a substantial period of time. 
The indication is that farm persons have been willing to accept lower 
returns in agriculture over long periods of time even though nonagricul-
tural occupations offered alternative occupational opportunities with 
higher levels of income. 
As Johnson suggests a basic economic relationship underlies the 
lack of long-run success in raising farm incomes by raising farm prices. 
Given a competitive market for resources used in agricultural production, 
the value of a unit of resource is a function of the value of the final 
product produced. For example, the value of a feeder calf is dependent 
upon the expected price of fed beef at market time. Changes in the price 
of fed beef will cause changes in the price of feeder calves. Likewise, 
in the case of other agricultural resources, the price is a function of 
the expected profitability from use of the resource in agricultural 
production. The price of land reflects its profitability for use in 
growing crops. When crop prices were depressed for a substantial period 
of time, land prices also were low. When crop prices rose and returns to 
land increased, the price of land -- its cost from the standpoint of a 
Table 5. Comparisons of farm and nonfarm per capita incomes with the percentage of population on 
farms 
Farm 
population 
as percent 
of total 
population 
Disposable personal income 
Period 
of 
years 
Farm income as 
percent of total 
national income 
Per capita farm 
income from all 
sources as percent 
of nonfarm income 
Per capita farm 
income from farm 
sources as percent 
of nonfarm income 
1935-39 24.4 11.5 40.2 27.0 
1940-44 20.8 11.0 47.7 35.3 
1945-49 17.2 11.1 60.0 44.9 
1950-54 13.5 8.3 57.6 40.9 
1955-59 10.4 5.5 50.1 34.5 
1960-64 7.7 4.5 57.0  38.9  
1965 6.4 4.1 63.4 46.2 
* 
Source: (77, pp. 40-41; 78, pp. 53-54; 203, pp. 43-44). 
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buyer -- also increased. The net return to the buyer-producer remained 
relatively constant. 
Take for example an entrepreneur who 10 years ago was contemplating 
purchase of a 300-acre farm. Suppose that after completing cost and 
return calculations, he estimated that the return above variable costs 
was $30 per acre. After deducting $5 per acre for taxes, $15 per acre 
for his labor and management, he derives a net return of $10 per acre. 
Capitalizing this net return at 5 percent, he paid a price of $200 per 
acre ($10/ .05 = $200). His income from his labor and management amounted 
to $4,500 annually (300 x $15 = $4,500). Now 10 years later let us 
assume that the prices of crops produced on this farm are raised 20 per­
cent through government price supports so that the return above variable 
costs is now $36 per acre. Assuming other costs remain constant, and 
deducting $5 for taxes and $10 for cost of capital invested, he has 
a net return of $21 per acre for his labor and management or a total 
income of $6,300 annually. Because crop prices were raised by 20 percent, 
this entrepreneur's income increased by $1,800, a rise of 40 percent. 
The entrepreneur who owned his farm when the price of crops was increased 
gained a significant increase in his income. 
Let us take this example one step further and consider what effect 
the increase in crop prices will have on an entrepreneur who is contem­
plating purchase of this same 300-acre farm today. Again suppose he 
calculates the return above variable costs and finds it to be $36 per 
acre. After deducting a cost of $5 per acre for taxes and $15 for labor 
and management, he derives a net return per acre of $21 and capitalizes 
it at 5 percent for a value of $420 per acre. Consequently he estimates 
that he can pay up to $420 per acre for this farm and still earn a 5 
percent return on his capital. But his return on his labor and management 
have decreased to the original level. Instead of the $6,300 annual 
income which the original owner received after the crop price increase, 
he received $4,500 income for his labor and management which was the 
amount received by the original owner before the price increase. In 
essence, the higher level of crop prices has been capitalized into the 
value of the land. Instead of deducting a cost of $10 per acre for 
capital invested ($200 x .05 = $10), he now deducts a cost of $21 per 
acre for capital invested ($420 x .05 = $21). His labor and management 
return of $15 per acre is unchanged. The attempt to increase net 
income by increasing crop prices has resulted in the derived prices of 
the fixed factor being increased so that cost of inputs offsets the gain 
in gross revenue. The result is an economic law: High levels of resource 
returns cannot be sustained over any significant period of time by 
supporting prices of products above market levels unless the derived 
prices of inputs are mandatorily held at a depressed level. 
A Synopsis of the Problem 
Agriculture has faced problems of adjustment since the founding of 
our nation. These problems became more pronounced after 1935 when increases 
in the productivity of agriculture began to exceed growth in demand for 
food products. The cyclical conditions of depressed demand during the 
Great Depression and greatly expanded demand during the second world war 
coupled with governmental efforts to manipulate market prices caused many 
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farm families to develop incorrect expectations of their future in agri­
cultural production. Adding to the problem was the lack of training of 
many farm operators for any occupation other than farming. Both aspects 
have caused considerable increases in the social cost involved in the 
adjustments of agriculture. 
Another area of the problem was the attempt to raise farm incomes 
by raising farm commodity prices. By ignoring the economic role of 
prices, the attempts to support commodity prices above market levels led 
to over-expanded levels of output and, to some extent, may have restricted 
the consumption of farm products, especially those with close substitutes 
as with cotton. But furthermore, the economic laws governing pricing of 
inputs made impossible any long-run gain to producers. The increased 
returns were capitalized into land values and present owners received a 
large increase in the value of assets and increased incomes. New owners, 
however, faced increased input costs and lower returns. In terms of a 
long-run solution, the gain was small. Deducting increased tax levies 
which result from increased land values reduces further the gain from 
this set of policies. We arrive today at a position of an expanded re­
source base, supported prices and sizeable government costs to hold the 
agricultural sector in balance with the rest of the economy. 
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CHAPTER II. A STUDY OF FUTURE RESOURCE SUPPLIES, 
RESOURCE UTILIZATION, DOMESTIC AND EXPORT DEMANDS, 
AND STRUCTURAL CHANGE IN THE AGRICULTURAL ECONOMY TO 1980 
As is evident from the last chapter, one major problem affecting 
agriculture over the last 30 years has been excess production of certain 
commodities. Only periods of greatly enlarged demand -- war and recon­
struction periods -- alleviated the pressure of excess supplies on the 
market place. However, the mid-1960's may have represented a turning 
point for the agricultural industry. Impending change in both the 
world's food needs and in the abilities of nations to supply these needs 
has caused the United States to take a hard and serious look at its 
ability to satisfy future domestic and export food needs. For decades 
the major problem in the agricultural sector has been overproduction; 
hence, little need was felt to evaluate production potentials. But while 
the number of persons expressing food shortage fears is small, the in­
herent self-interest of all persons in an adequate food supply suffices 
to justify additional evaluation effort so that food supplies will be 
adequate for the indefinite future. This study is directed toward 
evaluating potential supplies and demands for food over the next 15 years. 
Objectives of Study 
This study is designed to evaluate future agricultural resource 
needs and supplies under probable and potential levels of agricultural 
demand and to provide insights into the potential structural change 
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which the agricultural industry in the United States will undergo between 
1965 and 1980. More specifically, estimates of regional requirements of 
land, labor, and capital are derived for agricultural commodities under 
various farm policy models. These commodities include both grain crops 
and livestock commodities. In outline form, the objectives are as follows: 
1. To determine regional and total land requirements for grain pro­
duction under several projected levels of total grain demand and 
under various assumed policy models. Regional allocation pro­
cedures are based on the assumption that society holds the ob­
jective of minimizing the total cost of food requirements. 
2. To determine levels of livestock and poultry production and 
regional allocation of production to meet projected domestic 
meat, milk, and egg requirements. 
3. To determine regional labor requirements associated with each 
level of grain and livestock production. 
4. To project trends in numbers of farms which make-up the agricul­
tural economy and estimate the number of All Farms and Commercial 
Farms in 1970, 1975, and 1980. 
5. To determine total capital needs for all farms and the capital 
needs per average farm by regions under changing inputs and 
technology. 
6. To evaluate the comparative efficiencies of various types of 
farm policies and programs on total cost of production, levels 
of farm income, and federal treasury costs. The specific types 
of farm programs include simulated free markets with and without 
cotton quotas, a simulated feed grain program, and strict acreage 
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quotas with continuations of export subsidies and assuming term­
ination of export subsidy programs. These programs are described 
in detail later. Additionally, the effect of each of these pro­
grams on regional allocation of crop production is analyzed. 
In over-all objective, however, the study is directed toward analyz­
ing the capacity of the agricultural sector to satisfy potential food 
needs under various types of farm programs and foreign food disposal 
programs. 
Methodology of Study 
The scope of this study is macro in nature, focusing analytical 
attention on the structural variables which underlie the level of output 
from the agricultural industry. Consequently, the research tools used 
are of a broad nature. Production of major crops is analyzed through 
the use of a multi-regional linear programming model which minimizes the 
cost of producing and transporting the projected levels of crop output 
for future years. The model used consists of dividing the United States 
into 160 producing regions and 31 demand regions. For each of the 
regions, 5 possible crop producing activities are defined within the 
models. These activities included potential production of wheat, feed 
grains, a rotation of feed grains-soybeans, soybeans, and cotton, 
including both cottonlint and cottonseed. To reduce the computational 
burden, regions which have characteristically planted less than 25 
percent of their available cropland to these crops were then removed 
from the formal model. The estimated production from each of the regions 
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removed is then deducted from the total demand for each commodity. As a 
result, the formal model contained 144 producing regions and 31 demand 
regions. These regions are shown in Figures 1 and 2. 
The analytical technique used to solve the formal model was linear 
programming. This technique, together with the model, provides a 
framework for deriving competitive (spatial and price) equilibrium 
solutions for the demand levels and producing activities included. To 
apply this analytical tool to the agricultural economy of the United 
States, certain assumptions are required: 
1. that the agricultural sector can be divided into n spatially 
separated producing regions and n spatially separated demand 
regions. 
2. that each of the n producing regions has a well-defined set 
of production processes and each of these processes has input-
output relationships which remain constant for all levels at 
which the process is operated. 
3. that resource inputs for each of the production processes are 
known and at least one such resource is limited for each pro­
duction process. 
4. that the costs of each production process and each transfer 
process is known, 
5. that demand levels for final commodities are known, including 
levels of export demand. 
6. that adequate transfer activities exist such that final commodi­
ties can be transported between demand regions to minimize the 
total cost of filling the demand levels for final commodities. 
33 
8 
Figure 1. Spatial location of producing regions 
Figure 2. Spatial location of consuming regions 
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7. that the competitive behavior inherent in the makeup of this 
model to some degree, at least, simulates the actual state of 
the real world. 
In describing the concept of programming. Cooper et al. have stated 
that "three different types of considerations are involved in programming 
problems: (1) a given technology as displayed by the coefficients; 
(2) a specified set of requirements or detailed objectives; and (3) a 
statement of general criteria, such as a profit function, by means of 
which choices can be made between various programs (5, p. 5)." The agri­
cultural sector provides each of the foregoing considerations as well 
as the previous assumptions for this study. 
The mathematical model used in this study can be shown as: 
144 5 31 3 31 31 
f(c)= Z 
where 
c.. denotes the cost per unit of the j-th crop activity in 
the i-th producing region, i to represent the 144 crop 
producing regions into which the United States is di­
vided in Figure 1, and j to represent the five crop 
production activities: 
j=l is wheat 
2=2 is feed grains 
j=3 is feed grains-soybean rotation 
j=4 is soybeans 
j=5 is cotton; 
X.. denotes the level of the j-th crop activity in the i-th 
production region; 
denotes the cost of transferring wheat to feed grains 
in the k-th consuming region, k to represent the 31 
consuming regions into which the United States is 
divided in Figure 2; 
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Wj^ denotes the quantity of wheat transferred into feed grains 
in the k-th consuming region; 
z ,, , denotes the cost of transporting a unit of the g-th 
commodity from the k-th consuming region to the k'-th 
consuming region, k to represent the 31 consuming 
regions as before and k' to be defined likewise except 
that k ^  k', and g to represent the three commodities: 
g=l is wheat 
g=2 is feed grains 
g=3 is oilmeals; and 
Tgkk' denotes the level of the g-th commodity transported 
from (to) the k-th region to (from) the k'-th region. 
Under this formulation, the functional is subject to a total crop­
land restraint in each of the 144 crop producing regions as follows: 
where 
a _ denotes the input-output coefficient which designates 
the amount of the restraint L required per unit of the 
j-th activity in the i-th crop producing region; 
L. denotes the total acres of cropland available for crop 
1 production in the i-th region; 
and X is defined as above. Under this particular model, crop produc-
ij 
tion in each region is restrained only by total cropland. Within this 
particular set of restraints, production of each crop is allocated among 
the 144 regions according to per unit costs for producing a unit of the 
j-th activity. The five crop activities compete on a cost basis for the 
given acres of cropland in each region. 
To simulate additional realism into the model, other restraints are 
added. To meet the agronomic requirements (as discussed later) that 
cropland cannot be continuously planted to soybeans, the following set 
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of equations are added to the model: 
^i4 ^ i4 - for i=l,2,...,144 
where 
1. denotes the acres of cropland available for soybeans in 
the i-th region where 1^ = 0.5 L^; 
denotes the input-output coefficient for soybeans in the 
i-th region; 
denotes the level of the soybean activity in the i-th 
region. 
In addition to meeting agronomic requirements, certain models 
simulate a farm economy with farm programs which restrict production 
by restraints on acreages of individual crops. To simulate these 
restrictions, additional restraints are added to the model. These 
restraints can be shown as: 
a X < Q for i=l,2,...,144; and all j ^  4 
ij ij ij 
where 
Q.. denotes the acres of allotment or quota in the i-th 
region for the j-th crop under a particular farm 
program; 
^ denotes the quantity of restraint Q required per 
unit of X; 
X._ denotes the level of the j-th crop activity in the 
i-th region. 
In addition, the levels of output required of each model form an 
additional set of restraints. These restraints can be indicated in the 
following manner: 
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3 1 3 1  
°lk ~ ^Ikk' \kk' 
\ 31 31 
°2k - ^2i ^ 2i * ^3i ^ 3i ^k \ ^2kk' ^2kk' 
\ "^k ""k 31 31 
°3k ^  ^3i ^ i ^ \i i?i ^ i ^5i - §=1 k%i 
^3kk' ^ 3kk'' 
144 
D ^ T a X 
c -ti 5i 5i 
where 
denotes the demand for wheat in the k-th consuming region; 
denotes the demand for feed grains in the k-th consuming 
region; 
denotes the demand for oilmeals in the k-th consuming region; 
D denotes the national demand for cottonlint; 
c 
n denotes the number of producing regions in the k-th consuming 
region; 
r denotes the quantity of the g-th commodity transported from 
gkk' (to) the k'-th region per unit of the T-th activity; and 
denotes the quantity of wheat transferred to feed grains 
in the k-th region per unit of the W-th activity. 
All other notation is defined as above. Finally, the following simple 
conditions must hold: 
> 0 W, > 0 T . . . > 0. 
k - gkk' -
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In abbreviated form, the programming model used in this study can 
shown as 
f(x) = cx' 
where the x's are subject to the restraint 
Ax' > b' 
X  > 0 .  
Minimizing the functional f(x), a set of x's exists such that the total 
value of f(x) is a minimum where the x's represent the activity levels 
of grain and fiber production, transfer and transportation activities 
and the c's represent the costs of each of the various activities in­
cluded in the problem. As indicated previously, the x's represent 
potential acreages of the five specified crop producing activities in 
144 crop producing regions, quantities of wheat transferred to feed 
grains in each of the 31 consuming regions, and quantities of grains 
and oilmeals in each of the 1,336 transportation activities for trans­
porting wheat, feed grains, and oilmeals between the 31 consuming 
regions. 
Deriving the total acreages of land necessary to produce the 
postulated levels of demand, the regional distribution of these acreages 
as well as deriving the costs of producing and transporting the commod­
ities to the final demand region, completes the first phase of the study 
In the second phase of the study, labor requirements are estimated 
for (a) producing the acreages of crops specified in phase one, (b) pro­
ducing the quantities of livestock and livestock products necessary to 
feed a projected population of 243.4 million persons in the Continental 
39 
United States in 1980, and (c) producing crops other than those in the 
formal model, minor classes of livestock, and overhead purposes. 
Labor requirements are estimated by two methods: for food grains, 
feed grains, oilcrops, cotton and tobacco, a per acre labor input require­
ment for 1980 is estimated for each of the ten labor regions for which 
the United States Department of Agriculture provides data (64). These 
ten regions encompass the Continental United States and are shown in 
Figure 3. 
Labor requirements per acre for each of the model crops are estimated 
using 1944-1965 regional data regressed on time where the functional 
form is 
L = at^ 
so that it becomes in logarithmic form 
log L = log a + b log t 
and for these data, the function is decreasing at a decreasing rate. 
A. second method is used to estimate labor requirements for non-
model crops including hay and forage, fruits and nuts, vegetables, 
sugar crops, and for meat animals, dairy products, and poultry and eggs. 
Using this method, estimates are developed of (a) total output for each 
commodity, (b) output per manhour for each commodity, and (c) total 
manhours used for the commodity in a base period. The estimates of 
total output and output per manhour are used in an index form. For a 
specific commodity, say vegetables, the method of estimating labor for 
1980 is as follows: (a) an estimate of 1980 vegetable production is 
developed for the United States using estimates of the trend in demand 
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Figure 3. The 10 farm production regions of the United States 
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developed by Brandow (2, p. 59); this production is allocated among the 
ten labor regions according to past trends in production in each region. 
The result is an estimate of total output of vegetables in each region 
in index form (b) The index of output per manhour of vegetable production 
is projected to 1980 for each of the ten labor regions using simple 
linear regressions on data published on efficiency of labor used for 
this crop (c) The index of vegetable output for each region is deflated 
by the index of output per manhour. This ratio, which represents the 
percentage increase in vegetable production measured in labor terms, is 
multiplied by the base period manhours used for production of vegetables 
in each region. The product is the estimated manhours of labor required 
to produce the estimated level of vegetables in 1980 in the region. 
Summing over the 10 farm production regions gives an estimate of total 
manhours used for vegetable production in 1980. 
Three possibilities exist for labor required for each crop in each 
region: if output per manhour increases faster than output, then labor 
use decreases; if output per manhour increases at a slower rate than 
output of the crop, then labor use increases; and if both indices 
increased at the same rate, labor use in a future period is the same as 
in the base period. 
After labor estimates for each of these major uses are completed, 
labor required for minor crops, minor livestock commodities, and over­
head are estimated. Manhours for these uses are estimated using past 
trends in labor used for these purposes as a guide to future requirements. 
The third phase of the study involves estimating the capital require­
ments of the agricultural sector in 1980. Three major categories of 
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capital are estimated: land and buildings, machinery and equipment, and 
livestock inventories including cattle and calves, sheep and lambs, and 
hogs. Each category of capital is estimated separately using appropri­
ate methods. 
The value of land and buildings is projected to 1980 under each of 
the various policy models mentioned previously and described in detail 
later. To form one set of estimates of present expectations for the 
future, a base set of land and building values for each of the 10 farm 
production regions is developed which assumes that present land retire­
ment programs for major crops are continued. This set of estimates is 
then related to the set of shadow prices on land restraints for the 
particular linear programming model which simulates a policy of continu­
ing present land diversion programs. This particular set of shadow prices 
is used as base values for calculating an index of cropland values from 
each set of shadow prices for the other policy models. This index is 
the first step in calculating the value of land and buildings in 1980. 
Since not all land in farms is included in the programming models, 
estimates are required of the proportion of total land affected by the 
change in land rent to the specific crops included. For this purpose, 
the proportion of land in these crops is calculated for each of the 10 
farm production regions. These proportions are then used as estimates 
of the proportion of total land in farms affected by the particular farm 
program. 
As an example of the computational form used, let us assume that 
under the continuation of present programs, the total value of land and 
buildings in region A is projected to be $4,000, land rent per specified 
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crop acre is $5.00, and the specified crops in the model use 50 percent 
of the total land in farms in the region. This forms the base set of 
land and building values for calculating change in land and building 
values for the other policy models. Now let us further assume that 
under a different policy model, the land rent is $7.50 per acre. The 
methodology for calculating the change in land and building values is 
as follows: 
= (7.50/ 5.00 - 100) (50%) + 100 (4,000) 
where is the value of land and buildings under a particular policy 
model. In this example the increase in land rent is 50 percent, 
(7.50/ 5.00 - 100); and since only 50 percent of the land is affected 
in the region, the expected change in average land and building values is 
25 percent, (.50 x .50). Adding in the base period value of land and 
buildings as 100 percent, the expected change in value is 25 percent. 
For the region, the expected value of land and buildings under this 
particular program is expected to be $5,000 (125 x $4,000). Each region 
is calculated similarly, and all regions are summed for the total value 
of land and buildings in the United States. 
The investment in machinery and equipment on farms in 1980 was 
estimated using demand equations which assumed the quantity of machinery 
demanded by farmers to be a function of (a) the ratio of prices of 
machinery/farm wage rate, (b) the manhours of labor used for all farm-
work, (c) acres of cropland harvested, (d) the number of farms, and 
(e) time or the level of technology. By using a cropland harvested 
variable, it was possible to use data from the linear programming models 
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of phase one of the study as input. In addition, the manhours of labor 
associated with each of the models also entered the demand equations. 
Thus, it was possible to estimate machinery requirements for various 
levels of total output. 
Livestock inventories values are estimated by developing esti­
mates of the average investment necessary per hundredweight of red meat 
produced in the period 1963-65 for each of the 10 producing regions of 
the United States. Assuming that the investment in inventories per 
hundredweight of red meat produced remains constant over time, these 
investment estimates are used to project values of inventories necessary 
for the levels of livestock production necessary in 1980 to feed the 
projected population of the United States. 
Summing together the estimates of the capital required for land 
and buildings, machinery and equipment, and livestock inventories within 
each region and over all regions gives estimates of the total capital 
requirements for these inputs on farms in 1980. All are valued in 1965 
prices. 
In review, phase one of the study estimates the acreages of crop­
land for major crops required for various levels of demand and for differ­
ent farm policies. The estimates are derived through an interregional 
linear programming model which minimizes the cost of producing and trans­
porting a specified level of demand. Phase two of the study develops 
estimates of the labor required to produce each level of output specified 
in phase one. These estimates are developed for each of the ten farm 
production regions of the United States. Phase three estimates the 
capital requirements which farm entreprenuers will face in 1980 under 
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different levels of demand and different types of farm programs. These 
estimates are derived for each of the ten production regions and totaled 
for the United States. Later, the capital estimates are derived on a 
per farm basis for each of the specified regions. 
Resource Parameters and Variables 
In developing estimates of crop acreages for each of the various 
policy models, various parameters were developed for the basic linear 
programming model. These parameters were estimated for either the 
144 region crop production model or in the case of demand for major 
commodities, for the 31 region demand model. The following parameters 
were estimated for 144 regions of the United States: cropland available 
for production or non-use, crop yields for each of the specified crops, 
production costs for each of these crops, and transportation costs between 
regions for each of the grain commodities. Domestic demand levels were 
estimated for the 31 demand regions shown previously in Figure 2. The 
analysis concentrates on the effects of changing the magnitude of the 
following variables: exports levels for wheat, feed grains, soybeans 
and soybean oilmeal, cottonseed meal and cottonlint, and variation of 
the type of farm programs used to control or stimulate production of 
major crops. A discussion of the major parameters underlying the crop 
production model follows: 
Cropland available 
Cropland makes up a small proportion of the total land area of the 
United States. For this study, acreage available for these specified 
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crops is assumed to be equal to the maximum acreages which have been 
harvested in past years. Since not all crops are included, it is 
necessary to estimate available acreage for only those crops which are 
included. Other crops are left a land base similar to that occupied 
in past years. 
For the seven crops included in the crop-producing model, harvested 
acres and land idled from production of these crops reached 252 million 
acres in 1965. Although a part of this base acreage is presently retired 
from production, it could return to production in the event that demand 
levels provide an economic environment conducive to expanded production. 
Consequently, this base acreage is used as a maximum potential acreage 
for the crops listed. These acreages have been aggregated for the 144 
region model and for the regions not included in the formal model and are 
shown in Table 6 for each of the 10 farm production regions. Data for 
1950 and 1965 are included for comparison. In addition. Table 80 of 
the Appendix specifies the acreages of land in each of the 144 crop 
producing regions. 
Land available for individual crops is necessarily a function of 
the agronomic characteristics of each crop. For example, present land 
use practices allow continuous cropping of land for some crops, notably 
wheat and corn. Other crops require that land be rotated among crops 
to preserve the productivity of the soil. In most states soybeans 
cannot be grown continuously under present land use practices. For 
this reason, soybeans are restricted to 50 percent of the available 
cropland in any region in the model. 
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Table 6. Cropland for major field 
projected acres for 1980^ 
crops by regions, 1950, 1965, and 
Region 1950 1965 1980 
(thousands of acres) 
United States 226,462 252,316 251,171 
Northeast 5,787 5,823 5,711 
Lake States 20,732 24,737 24,708 
Corn Belt 59,986 70,386 70,306 
N. Plains 56,847 60,697 60,613 
Appalachian 11,732 11,720 11,654 
Southeast 11,340 11,492 11,483 
Delta States 10,080 11,350 11,265 
S. Plains 27,572 30,809 30,712 
Mountain 14,338 17,049 16,434 
Pacific 8,047 8,253 8,285 
Land base is for wheat, corn, oats, barley, grain sorghum, soybeans, 
and cotton. Other cropland used for fruits, vegetables, and minor crops 
has been subtracted from the total. The figures do not include land de­
voted to tame hay in rotation with other crops or grown alone. The 
figures do include cropland idled under government programs in 1965. 
Summer fallow land is not included in the total land available for 
crops. Instead, acreages of land available for crops are limited to that 
acreage actually used in past periods. By not including fallow land, 
it was unnecessary to adjust yield and cost figures to account for the 
extra acres of land in rotation. This method was particularly useful 
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in areas where more than one crop is grown in the rotation on fallow 
land. Imputing the cost of the acre of fallow land to two or more crops 
is at best an inexact and tedious procedure. 
Crop yield trends 
The change in crop yields over the next fifteen years has the 
greatest potential variance of any variable in the model. Yield trends 
of wheat, feed grains, and cotton have increased significantly over the 
last 15 years. Each of these crops has been affected by government 
programs which reduced acreage to restrain total output. Soybean yields, 
on the other hand, have been trending upward at a consistent rate over 
the last 25 years. While each of these crops has some similar character­
istics, there are different factors which have affected yields of each 
in the past and will undoubtedly affect future yields of each. Con­
sequently, projected yields of each crop are discussed separately. 
Wheat yields As is evident from Figure 4, wheat yields for the 
United States have trended upward at a faster rate since 1953. Wheat 
yields were particularly affected by government supply control programs. 
Wheat acreage was reduced from 79 million acres actually planted in 
1953 to 62 million acres under the control program of 1954. After 1954, 
legislative requirements reduced wheat acreage to a maximum of 55 million 
acres. Legislation in 1961 further reduced the acreages of wheat during 
1962 when planted acreages of wheat dropped to 49 million acres. 
While acreages of wheat were declining, yields increased sharply. 
Since acreage of wheat was reduced successively between 1953 and 1966, 
without a subsequent increase, there is no data available to indicate 
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Figure 4. Yield per harvested acre of wheat in the United States, 1940 to 1965 
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that the upward trend in wheat yields will slow significantly when 
wheat acreage is expanded. On the other hand, economics theory suggest 
that entreprenuers gain most profit-wise if the least productive land 
available to a firm is taken out of production under the acreage reduction 
programs. If farmers have reacted as theory suggests, then returning 
large acreages to wheat will reduce the average yield of wheat. However, 
if the increase in acreage is in higher moisture areas of the United 
States, average yields of wheat may increase. 
Under the present situation, federal programs have restricted the 
acreage of wheat in all producing areas. Consequently, as wheat pro­
duction is expanded in the future, acreage will increase in both low 
moisture-low yield areas and high moisture-higher yielding areas. As 
this happens, the national average will be weighted with acre yields 
from both low and high yielding acres. The result will likely be a 
national yield which increases along a trend line with a lower slope 
than has existed since 1953. 
To project future wheat yields, two linear regression forms were 
fitted to 1940-65 wheat yield data. The first regression was a simple 
linear equation with wheat yields being a function of time as 
Y = a + bT 
where T represents the time trend and Y the yield of wheat. A second 
regression form was fitted which included a dummy variable as 
Y = a + bT -f cD 
where Y and T are the same and D takes on values which account for the 
increased slope of the wheat yield trend since 1953, i.e., 1940 = 0, 
1941...1953 = 0, 1954 = 1, 1955 = 2,...1965 = 12. This latter function 
was used to determine if a significantly different slope has existed 
since 1953 and in a practical sense, if government programs have affected 
the per acre yield of wheat. 
Each of these functions was fitted to data for the United States and 
for each of the individual states which grow wheat. For the United States 
2 
data the simple linear function gave an r of .70 and a "t" value of 
7.58 which is highly significant. The second linear function with a 
2 dummy variable gives an r of .84 and a "t" value of 4.31, again highly 
significant. For the United States data the latter function gave the 
better fit. 
The objective of fitting these functions was to find a means to 
project yields of wheat to 1980 for each wheat state. While the func­
tion with the dummy variable gave a better fit for the United States, 
the results varied when this function was used for the 39 individual 
wheat producing states. For 22 of these states the t value was below the 
.05 level of significance. An additional nine states were borderline and 
eight states gave significance to this concept. Of some interest are 
the states which indicated significance for the dummy variable; these 
states are the more arid areas of the United States: North Dakota, 
South Dakota, Kansas, Oklahoma, Texas, Idaho, New Mexico, and Arizona. 
To some extent, these results suggest that wheat programs which reduced 
wheat acreage after 1953 had an upward effect on yields in drier areas. 
High moisture areas yields responded little or not at all to the reduc­
tion in acreage. 
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Since the function with the dummy variable did not explain additional 
variance in a majority of states, it was excluded as a means to project 
wheat yields. However, it was valuable in giving information about the 
yield effect of past government wheat programs. As output is expanded 
in 1967 in response to increased wheat demand, the likelihood exists 
that average wheat yields in these drier states will stop increasing or 
even fall when less land is available for fallow and rotations which 
include idling land. Since these states produce a large proportion 
of the wheat crop, the national yield may likewise be affected. 
The simple linear function used to project wheat yields for this 
study gives a 1980 national yield of 32.3 bushels per acre of wheat. 
For the wheat states, 1980 projected yields of wheat are shown in the 
Appendix, Table 81. Yields show a tendency to increase in areas with 
adequate moisture; drier areas such as the Great Plains states from 
North Dakota to Texas show only a slight upward trend or even a slight 
decline. The Great Plains states produced 54.4 percent of the 1965 
wheat crop. 
Feed grain yields Yields of feed grains have trended sharply 
upward in the United States since 1953. Figure 5 shows that the 
accumulated average yield per acre for all feed grains increased from 
.70 tons in 1940 to 1.58 tons in 1965. As is evident from Figure 5, 
the trend after the mid-1950's increased at a faster rate. In projecting 
feed grain yields to 1980, the immediate question is whether the post-1953 
trend will continue or whether yields will once again assume the lower 
pre-1953 trend line. 
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Figure 5. Yield per harvested acre of feed grains in the United States, 1940 to 1965 
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As evidence on which to establish a future trend for feed grain 
yields, three studies evaluating factors underlying yield trends are 
reviewed. In July, 1965, Lawrence H. Shaw and Donald D. Durost of the 
Economic Research Service published a study entitled, The Effect of 
Weather and Technology on Corn Yields in the Corn Belt, 1929-62 (20). 
In their study the effect of weather on crop yields was measured by 
using observed yields of experimental check plot data and fitting a 
trend line to these data. The variation from the yield trend line on 
these controlled experiment plots was interpreted as due to weather. 
After an index of weather was developed from these data, it was applied 
to statewide yields and the remaining difference in yields was inter­
preted as due to change in technology. Their results are shown in 
Table 7. 
For the 33 year period 1929-62, the annual effect of weather 
averages out to -0.04 or nearly normal weather. Technology increased 
the annual yield of corn in the Corn Belt by 1.34 bushels per acre over 
this period. For the shorter period, 1939 to 1962, technology averaged 
the same increase in yields and weather was slightly more negative. 
For the time periods after 1949, both technology and weather appear 
to have had a greater effect on Corn Belt yields of corn. Between 1949 
and 1962, technology increased yields of corn annually by 1.46 bushels 
per acre. Weather was also influential, raising actual yields above 
expected normal weather yields by .70 of a bushel annually over the 
period. For the latest 3-year period 1959-62, the technological effect 
increased to 3.87 bushels annually and weather continued above normal 
by .72 bushels per acre. 
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Table 7. Average annual yield changes due to technology and weather, 
specified periods, 1929-62' 
Period 
Annual change in 
actual yields 
Change due to 
technology 
Deviation from 
normal yield 
due to weather 
(bushels) (bushels) (bushels) 
1929-1934 -1.80 0.88 -2.68 
1934-1939 4.52 1.80 2.72 
1939-1944 0.66 1.28 -1.94 
1944-1949 0.88 1.06 -0.18 
1949-1954 0.40 0.18 0.22 
1954-1959 2.48 1.30 1.18 
1959-1962 4.57 3.87 0.72 
1929-1962 1.30 1.34 -0.04 
1939-1962 1.27 1.34 -0.07 
1949-1962 2.16 1.46 0.70 
1959-1962 4.57 3.87 0.72 
* 
Source: (20). 
Summarizing, their report suggests the injection of technology 
raised yields at an increasing rate in recent years. Weather data 
for the 33-year period indicates that the period averaged out approxi­
mately normal. For shorter periods, and especially since 1949, weather 
caused an above normal level of yield. For the Corn Belt states, the 
average increment in yields due to weather was estimated at 0.7 bushels 
per acre between 1949 and 1962. 
1 
Since these states harvested a total of 396,668,000 acres between 
1949-62, the authors' estimate of a 0.7 bushel increment in corn yields 
due to weather would have resulted in an extra 7.8 million tons of feed 
grains being produced in these states due to favorable weather. Stocks 
of feed grains increased by 54.3 million tons during this period. Accord­
ingly, these estimates suggest weather in these states may have caused 
approximately 14.4 percent of the total increase in United States stocks. 
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In anticipation of others using their study for the purpose of 
projecting crop yields into the future, the authors commented as 
follows (20, p. 9): 
If a trend has been used as a guide in projecting future 
yield change, one would expect corn yields to increase 1.3 
bushels per year because of improvements in technology. This 
amount could be adjusted either upward or downward, depending 
on assumptions about the future. One would think that the 
increase of 1.3 bushels would have to be considered a minimum 
because of the vast amount of technology for increasing 
yields which is now known but not generally applied. For 
example, in the State corn yield tests, the average yield 
of varieties tested has exceeded 100 bushels regularly 
for several years. Since the tests are conducted under 
actual farming conditions, these yields could, in general, 
be realized at the present time. 
A second study published early in 1966 covers Weather Variability 
and the Need for a Food Reserve (23). In this study, Louis M. Thompson 
reports the results of a multiple regression analysis of factors which 
affect the yield of corn in the Corn Belt. The factors chosen are: 
pre-season precipitation, June rainfall, June temperature, July rainfall, 
July temperature, August rainfall, August temperature, and technology. 
The technology variable was entered as two dummy variables; "one vari­
able takes care of the trend from 1930 to 1958 and another variable 
takes care of the trend since 1958" (23, p. 91). Thompson describes 
the technology variables as follows: 
"Variable No. 1 reaches its maximum effect in 1957 and 
remains constant in its effect from 1958 to 1965, Variable 
No. 2 has a constant and minimal effect until 1958 and ex­
presses the increase for technology after 1957." 
"Variable No. 1 was adjusted to show a slow uptrend until 
1935, a faster uptrend until 1941 and a slower trend until 
1948, and then a trend from 1948 to 1957 that represents the 
average trend from 1930 to 1957. The adjustment in trend agrees 
with what is known about technological influences from 1930 
to 1957, including hybrid corn and fertilizer application rates. 
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"Variable No. 2 was adjusted to double the rate of increase 
after 1960 due to the rate at which fertilizer applications 
were increased after I960."" 
For methodology, Thompson fitted a quadratic equation to 36 years 
of data, 1930-65. In fitting the equation, "the 'mean' or average, 
of each weather variable was subtracted from each observation of that 
particular variable, so that in the regression analysis we are dealing 
with the departure from the mean of each weather variable" (23, p. 90). 
Using this methodology, 94.1 percent of the variation in corn yields was 
explained for the 5 Corn Belt states. The derived coefficients for 
the first technology variable show that between 1930 and 1957, the 
yield of corn in these states increased .77 bushels annually. The 
second technology variable shows that between 1958 and 1965 corn yield 
in the Corn Belt states increased 1.65 bushels annually due to improved 
technology. Of the weather variables, July rainfall had the most sig­
nificant effect. 
While weather was the most thoroughly analyzed variable in the 
latter report, technology also shows up as being very important in the 
increasing levels.^of corn yields in the Corn Belt over the last few 
years. The study showed the effect of technology on corn yields doubled 
after 1958. As a result national yields of corn and all feed grains 
trended upward at a sharply increased rate.^ 
While Thompson's study does not discuss projecting yields of corn 
for the Corn Belt, using this model with deviations from the mean weather 
values will cause the weather variables to drop out when future normal 
weather is assumed for projection purposes. The remaining variables 
measure technology, and they are dependent upon the assumed values for 
the dummy variables in future years. Allowing these variables to in­
crease at the 1958-65 rate, 1980 corn yields are estimated as follows: 
Illinois, 137.9; Indiana, 136.0; Iowa, 120.6; Missouri, 104.9; and 
Ohio, 118.4. 
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A. third study on the factors affecting the levels of crop yields 
in the United States was reported by Earl 0. Heady and Ludwig Auer (13). 
The model used by these researchers applied a power function of the 
form 
Y = bv"^F^W^A^T^e 
where 
Y is state yield 
Y is an index of crop varieties 
F is fertilizer rate 
A is an index of crop acreage 
W is the weather index 
T is catchall or time variable, and 
e is the error term 
to data for the years 1939 to 1960. In this model technology was 
broken out into three variables: V measures the annual change in crop 
varieties as determined from experiment station test data within 
states or crop districts; F measures the effect of changing levels 
of fertilizer applications; and T measures the change in yields from 
other technological innovations. The results for the four feed grain 
crops are shown in Table 8. 
According to this study the most important factors in feed grain 
yield increases are higher fertilizer application rates and variety 
improvements. These two factors account for about 69 percent of the 
increase; location as measured by shifts in acreage accounted for 16 
percent and weather and other technological improvements made up the 
remainder. 
Of special interest is the almost constant upward trend in corn 
yields due to fertilizer and improved varieties. Much has been written 
about the effect of hybrid corn as though it was a once and for all 
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Table 8. Summation of national feed grain yield change by source 
% of 1960 
United States Source of yield change and amount per acre 
production 
included 
Fertilizer Variety Location Other Total 
(bushels per acre) 
Corn 84 9.7 9.2 4.6 3.9 27.4 
Oats 86 3.1 6.1 0.9 -5.6 4.5 
Barley 32 1.4 2.4 0.6 0.1 4.5 
Grain sorghum 85 3.1 6.7 1.0 7.6 18.4 
(tons per acre) 
All feed grains .21 .22 .10 .06 .65 
Percent of 
source 
change by 
33.9 35.5 16.1 14.5 100.0 
Source: (13, p. 316). 
Each of the individual crops were weighed by the proportion which 
each made up of the total feed grain production in 1960. 
effect; this study provided no indication that such is the case. Rather, 
this study showed that both varieties and fertilizer have caused corn 
yields to trend upward over time at a rather constant rate. 
Grain sorghum is the one crop which showed a sizeable change in 
the level of yield change due to variety improvement. After 1957, variety 
improvement increased yields of grain sorghum from one bushel annually to 
approximately 7 bushels annually by 1960. The result was sharply higher 
yields of grain sorghum in the United States. 
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A final note on the various views of researchers on the potential 
increase in crop yields over the next decade is noteworthy. Willard W. 
Cochrane in his latest book, The City Man's Guide to the Farm Problem, 
(4, p. 59) discusses the "payoff" from investment in technological 
research. Using the yield of corn per acre as an example, he states: 
Corn yields per acre increased more during the twenty-
three year period from 1940 (to 1963) than they had from the 
dawn of history to 1940. And the potential for increasing 
the use of fertilizer is such that a national yield figure 
of 100 bushels per acre should be possible by 1975. 
After reviewing these studies, one gathers a view that (a) tech­
nology has been responsible for most of the increase in feed grain 
yields in recent years, and (b) weather has been above its so-called 
"normal" level over most of the last decade. In projecting yields into 
the future, it seems reasonable to assume that (a) normal weather will 
prevail over any long period of time, and (b) technological innovations 
are going to continue. Already known but not widely used are much 
higher per acre plant populations in corn and soybeans through the use 
of narrower row planting widths. When these higher plant populations 
are combined with increased use of other capital inputs -- fertilizer, 
weedicides, etc. -- yields are almost certain to continue upward at a 
fast rate. 
Taking these various factors into account the final yield projections 
for 1980 adopted for the feed grain crops are as follows: corn, 99.4 
bushels per acre; oats, 60.0 bushels per acre; barley, 48.9 bushels per 
acre, and grain sorghum, 61.8 bushels per acre. 
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Soybean yields Yields of soybeans in the United States have 
trended upward at a rather steady rate since 1940. The national yield 
for soybeans in 1940 was 16.2 bushels per acre compared to a 1965 yield 
of 24.6 bushels, approximately a 50 percent increase. The increase was 
spread evenly over the entire period as is evident from Figure 6. 
For this study, yield projections for soybeans are based on a 
1940-65 linear trend» This trend indicates a 1980 national yield 
estimate of 29.3 bushels per acre of soybeans. 
Cotton yields Cotton yields in the United States have shown a 
sizeable increase over the last two decades. Much of the increase in 
national yield has been due to the shifting of cotton acreage to the 
western areas of the country which have much higher per acre yields. 
Within each major production area yields have increased but at a fairly 
constant rate. 
For this study cotton yields are based on 1945-65 data which 
project a national yield in 1980 of 754 pounds of cottonlint per acre 
compared to 532 pounds in 1965. The trend of cotton yields per acre 
are shown in Figure 7. Projected national yields of cotton and other 
major crops are summarized in Table 9. Individual state yields of each 
crops are shown in the Appendix, Table 79. 
Production costs 
Production costs are some of the more difficult parameters to 
establish for the study. Data from which to build a consistent set 
of cost estimates for the individual regions are not published other 
than by single states, and substantial differences exist in methods 
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Figure 6. Yield per harvested acre of soybeans in the United States, 1940 to 1965 
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Table 9. National crop yield projections with actual yields for 
comparison 
Yields per acre 
Crop Projection 
trend years 1964 
Actual* 
1965 
Projected 
1980 
Wheat 1940-1965 26.2 27.2 32.3 
Corn 1948-1965 62.6 73.1 99.4 
Oats 1948-1965 43.1 50.2 60.0 
Barley 1948-1965 37.9 43.5 48.9 
Grain sorghum 1940-1965 41.1 50.0 61.8 
Soybeans 1940-1965 22.8 24.6 29.3 
Cotton (pounds) 1945-1965 517.0 532.0 754.0 
* 
Source: (118). 
used by different states in deriving these costs. Building a set of 
production costs from these data is a major research task in itself. 
The U.S. Department of Agriculture is apparently sponsoring research 
for such a set but these will not be available for a considerable 
period of time. 
For this study, production costs for wheat, feed grains, and 
soybeans were projected to 1980 from 1954 production costs first 
developed by Egbert (9) and later used by Skold (21) and Whittlesey 
(126). Cotton costs per acre were developed using data from a recent 
report of the Economic Research Service (67). 
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Costs of production were projected to 1980 through a procedure 
which developed indices of production costs per acre for individual 
crops by states. The cost per acre indices were developed in the 
following manner: first, the gross value of production of the seven 
major crops in the study was summed by states for the years 1950-64. 
The resulting gross value of production was deflated by the national 
prices-received index. These deflated values of production were developed 
into an index using the years 1957-59 as a base. Thus, the first step 
developed a state by state index of deflated value of crop production 
for the specified crops. 
The second step developed an index of expenditures for all crops 
by states. This index was developed by taking total farm operating 
expenses and deducting livestock purchases and feed purchases. The 
remaining operating expenses are primarily for crop production, although 
some overhead livestock expenses are still included. These values were 
then deflated by the national index of prices-paid, adjusted to remove 
the effect of livestock and feed purchases from the index. These deflated 
crop operating expenses were then developed into an index using 1957-59 
as base years. Thus, the second step develops an index of deflated 
expenditures for the specified crops for individual states. 
Step three involved dividing the index of total crop expenditures 
for each year by the index of total value of crop production for that 
year, which gave an annual index of derived costs per unit of crop 
production. This index is the ratio of deflated production costs per 
unit of output. If total units of output per acre remain constant over 
time, this time series index is adequate to project costs per acre for 
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each crop. Since output per acre has been increasing for all crops and 
at differential rates between crops, one additional step was necessary. 
Step four develops time series indices of output per acre by crops 
and by states. For this purpose per acre yield for each of the seven 
crops are developed into indices, which measure the average quantity of 
output per acre by crops within individual states. The final step 
multiplies the per unit cost index times the quantity of output per 
acre index, which gives an index of the cost of production per acre. 
The resulting time series indices for 1950-64 for each crop within each 
state were extrapolated to 1980. Adjusting the 1980 index values to a 
1954 base, the 1954 crop production costs were extrapolated to 1980. 
Projected levels of commodity demand 
The aggregate level of demand for agricultural commodities in the 
United States is made up of two major components. Most important in 
terms of aggregate quantity is domestic utilization. Export utilization, 
the second component, is smaller in aggregate quantity but of increasing 
importance to the agricultural economy. Domestic utilization is deter­
mined in large part by the size of population and by income levels. 
However, as income levels approach those of the United States, the 
elasticity of demand for food in the aggregate is so low that changes in 
income have an almost insignificant effect on aggregate food consumption. 
As a result, population change becomes the major determinant of the 
change in domestic demand levels. 
Domestic demand for grain commodities is from two sources: a 
direct demand for grains for food purposes, and a derived demand for 
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livestock feed. Demand levels of grain-for-food can be estimated 
directly; demand for grain-for-food requires that production levels 
for livestock be determined first. The sum of these two uses combined 
with other minor uses for seed, alcohol, etc., gives total domestic 
demand for major grain commodities. 
Estimates of domestic demand Levels of domestic demand for the 
study are established using state population estimates for 1980 published 
early in 1966 by the Commerce Department (53). These estimates are 
combined with per capita consumption projections for major agricultural 
commodities published by Daly and Egbert in January, 1966 (7). The 
per capita consumption estimates and the levels of total domestic 
consumption are shown in Table 10. 
Not all commodities are included in the Daly-Egbert projections. 
Specifically, estimates of direct consumption of grains are not included. 
Consequently, to derive total domestic demand for the grain commodities 
included, direct consumption of grains are estimated individually by 
projecting past per capita levels of consumptions to 1980. Implicitly 
assumed in these estimates are continuation of past rates of change in 
per capita incomes, changes in tastes and eating habits, and other 
factors affecting consumption of individual commodities. 
Each of the above estimates are derived as national average per 
capita consumptions estimates. To apply these to individual states, 
these national estimates are adjusted by published regional indices of 
consumption of individual commodity groups (26). The resulting estimates 
take into account difference in levels of income and eating habits among 
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Table 10. Per capita consumption rates and total quantities of specified 
livestock, grain and fiber products for 1964 with projected 
quantities for 1980 
Commodity Per capita consumption Total quantity required 
1964 1980 1964* 1980 
(lbs.) million lbs. 
Livestock products 
Beef & veal 183.8 203.5 34,997.9 49,524.8 
Pork 107.5 97.0 20,469.4 23,606.4 
Lamb & mutton 8.6 7.2 1,637.6 1,752.2 
Broilers 31.2 50.2 5,940.9 12,216.9 
Turkeys 7.2 11.8 1,371.0 2,871.7 
Dairy products 
(milk equivalent) 
628.0 570.0 119,579.7 138,718.0 
Eggs (number) 314.0 290.0 59,789.7 70,575.8 
Grain products 
Wheat 160.0 142.8 30,608.0 27,191.0 
Corn 53.0 51,1 10,091.9 9,730.1 
Oats 7.8 8.0 1,485.2 1,523.3 
Barley 1.4 1.1 266.6 209.5 
Fiber products (thousand bales) 
Cotton 22.1 21.6 4,245.2 5,250.0 
* 
Source: (6). 
a 
A 48-state population of 190,413,000 was used. 
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regions of the United States. 
Summarizing, domestic demand is estimated using a projected 48 
state population totaling 243,368 thousand persons in 1980 and projected 
commodity by commodity estimates of per capita consumption. Combining 
population and per capita consumption estimates gives estimates of total 
domestic demand for each of the demand categories included. Included 
in these estimates are the total demand levels for each of the major 
classes of livestock shown in Table 10. To derive the total quantities 
of grain commodities required in 1980, these quantities of livestock 
products are converted to determine the quantity of grains required as 
feed. The feed-livestock conversion rates are shown in Table 11. 
Total quantities of grains and oilmeals required for livestock production 
are reported in Table 12. Summing together the quantities of grain 
commodities fed to livestock plus the quantities consumed directly 
provides estimates of total domestic demand for grains in 1980. 
Estimates of export demand The other major component of demand 
for agricultural commodities is exports. Exports of each of the major 
crops included in this study have trended upward at a significant rate 
over the past five years. To what extent this upward trend will con­
tinue over the next decade is open to speculation. However, the majority 
of opinion appears to be biased heavily toward even higher levels than 
existed in 1965, and these were substantially above projected levels 
of only a few years ago. 
Several factors bring about this optimistic opinion: first, 
rising levels of economic activity in western Europe have sizeably 
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Table 11. Feed conversion rates for feed grains and oilmeals for various 
classes of livestock. 1964 and projected to 1980 
Oilmeals Feed grains 
1964 1980 1964 1980 
(lbs . feed units) 
Beef & veal 244.5 315.4 1,302.2 1,417.0 
Pork 264.0 311.8 4,666.0 4,763.6 
Lamb & mutton 658.1 570.9 966.1 972.5 
Dairy cattle 51.8 63.7 322.4 316.6 
b b 
Turkeys — 2,626.3 2,451.4 
b b 
Hens & pullets 296.9 234.2 
Broilers 
b b 
1,751.9 1,482.0 
a 
Quantities are number of feed units per 1,000 lbs, of meat for 
beef, pork, lamb, turkeys, and broilers; for dairy cattle, per 1,000 
lbs. of milk; and for hens and pullets, per 1,000 eggs, 
b 
Not estimated by individual class of poultry. 
increased the quantity of food which is sold through commercial channels 
of trade; second, the inability of eastern European nations to raise 
their agricultural production to levels which allow them to store 
commodities for use in drought periods adds a level of demand which will 
surely affect the total amount of agricultural commodities moving in 
world trade in the next decade; and thirdly, food output and rising 
incomes in underdeveloped nations around the world will undoubtedly 
affect the total quantity of food exports which the United States will 
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Table 12. Total demand for feed grains and oilmeals by class of livestock 
for 1964 with projected quantities required for 1980 
Class of livestock Oilmeal required Feed grain required 
1964 1980 1964 1980 
(thousands of tons of feed units) 
Beef & veal 4,135.8 4,968.1 22,019.6 28,632.4 
Pork 2,481.4 3,702.0 43,890.0 56,526.9 
Lamb & mutton 435.0 707.4 638.6 856.8 
Dairy cattle 3,263.8 4,416.9 20,318.2 21,808.3 
All poultry 7,780.0 7,792.1 20,430.2 20,778.8 
Eggs — - - 9,571.6 8,332.6 
Broilers - - - - 8,368.9 8,960.8 
Turkeys - - - - 2,489.7 3,485.4 
Horses & mules - - - - 2,888.8 2,500.0 
Other 674.0 700.0 5,843.4 6,000.0 
Total 18,770.0 22,286.5 116,028.5 137,103.2 
ship abroad under various programs of a foreign aid nature. Each of these 
elements of foreign demand will affect the levels of total farm output 
over the next decade» In the aggregate, foreign demand will be respon­
sible for determining whether the farm industry continues to operate 
with excess capacity or expands output to more nearly full production. 
For this study, exports of four commodities are analyzed; wheat, 
feed grains, oilmeals, and cottonlint. For these four commodities 
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two types of export programs are envisioned. Under one type of program, 
the government continues the present policy of subsidizing exports. 
Under this policy the quantity varies according to world requirements, 
the magnitude of government subsidies and the effort put forth by 
private exporting firms to arrange contracts. Under a second type of 
program envisioned in this study, the government terminates programs of 
export expansion and allows private firms to compete unassisted in the 
world market for grain commodities. Under this policy world demand 
alone determines the movement of United States' grain into export 
channels. Since the world demand for these commodities without sub­
sidies is so uncertain, three estimates of unsubsidized demand for each 
of the commodities are included. The levels of export demand for each 
commodity as well as domestic utilization are shown in Table 13. 
Under a policy of subsidizing exports, 857 million bushels of 
wheat are exported under level 1, approximately the 1965-66 level. 
This level included substantial exports to drought-stricken India, 
and choosing this level for future years implicitly assumes that 
future exports to other countries will off-set a decrease in imports 
as normal weather returns to India. Export level 2 is set at 1,302 
million bushels; it represents a continuation of the past trend in 
wheat exports. Export level 3 estimates the maximum level of exports 
which the nation is capable of producing and shipping in 1980. For 
wheat, this level is estimated at 2,157 million bushels. 
1 
This level of exports was estimated by the Staff of the National 
Advisory Commission on Food and Fiber, Washington, D.C. 
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Table 13. Demand levels for major grain commodities and cottonlint, 
actual 1965 and projected levels for 1980 
Actual level Projected levels 
1965 Level 1 Level 2 Level 3 
Domestic use 
Wheat^ (million bu.) 587.0 720.0 720.0 720.0 
Feed grains^ (million tons) 130.0 154.0 154.0 154.0 
Oilmeals^ (million tons) 17.0 20.0 20.0 20.0 
Cotton (million bales) 9.5 10.5 10.5 10.5 
Subsidized export demand 
Wheat (million bu.) 867.0 857.0 1,302.0 2,157.0 
Feed grains^ (million tons) 29.0 29.0 40.0 70.0 
Oilmeals^ (million tons) 11.0 11.0 24.0 37.0 
Cottonlint (million bales) 3.0 4.0 6.0 6.8 
Unsubsidized export demand 
Wheat (million bu.) 867.0 560.0 741.0 924.0 
Feed grains^ (million tons) 29.0 36.0 37.0 38.0 
Oilmeals^ (million tons) 11.0 17.0 17.0 17.0 
Cottonlint (million bales) LO
 
O
 
4.7 5,0 5.3 
a 
Not including wheat used for feed. 
b 
Feed grains are measured in tons of corn equivalent. 
c 
Oilmeals are measured in tons of soybean equivalent, eliminating 
the need to weight oilmeals by the proportions of cottonseed and the 
proportion of soybeans. 
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For feed grains, level 1 assumes a substantially slower rate of 
increase in export than has existed since 1950. Under this trend, 
feed grain exports increase to 28.5 million tons in 1980 compared to 
approximately 22.9 million tons in 1965. Under export level 2, exports 
of feed grains follow the 1950-65 trend and consequently reach 40 
million tons by 1980. Export level 3 ships 70 million tons of feed 
grains overseas in 1980, 
Oilmeal exports include both soybeans and cottonseed and their 
meal products. Export demand for these commodities has increased 
significantly since 1961, actually more than doubling during this 
five-year period. For 1980 demand level 1 is set at approximately 
the 1965 level (10.7 million tons) on the hypothesis that export demand 
for oilmeals may level off in response to substantially higher prices. 
Demand level 2 exceeds the 1950-65 trend in oilmeal exports. Under 
this estimate. United States agriculture exports 24.3 million tons of 
oilmeals in 1980. Demand level 3 is again the maximum potential pro­
duction and export level. Under this model, exports of oilmeals reach 
70 million tons in 1980. 
Cottonlint exports are set at three levels; demand level 1 is a 
continuation of the 1965 level of exports which was approximately 4.0 
million bales of cotton. Under demand level 2, 6.0 million bales of 
cotton are exported in 1980; level 3 is estimated at 6.8 million bales. 
The projected export levels for major commodities are graphed in Figures 
8, 9, 10 and 11. 
To project the effect of terminating government programs of 
export expansion, three estimates of commercial export demand are 
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included. Each estimates the quantities of wheat, feed grains, oilmeals, 
and cotton which might be exported if government subsidies are terminated 
and only commercial export demand remains. 
To estimate 1980 commercial export levels, the trend level of 
exports for each commodity is first projected to 1980. This trend 
level of exports projects quantities for both commercial sales and 
sales under government programs. Commercial exports are then assumed to 
make up the same proportion of this total export demand as in a past 
period. The past period chosen was 1964 when commercial export sales 
were 43 percent of total wheat exports, 90 percent of total feed grains 
exports, 99 percent of total oilmeal exports, and 79 percent of total 
cotton exports. The first estimate of commercial export demand uses 
these proportions to estimate the quantities of wheat, feed grains, and 
oilmeals moving without subsidy in 1980. 
In addition, the next two estimates assume part of the previously 
subsidized portion also moves without subsidy in 1980. Thus, there are 
three estimates of commercial export demand: a low estimate which 
assumes that only the commercial portion of the trend level of exports 
will move without subsidy in 1980, a medium estimate which assumes that 
in addition to commercial sales, 25 percent of the previously subsidized 
portion also moves without subsidy, and a high estimate which assumes 
that in addition to commercial sales, 50 percent of the previously 
subsidized portion moves in commercial channels in 1980. The estimates 
of each level were shown in Table 13, 
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Policy models analyzed 
In addition to the inclusion of alternative export policies as 
well as alternative levels of exports within each policy, the study 
analyzes the effect of different types of farm programs on production, 
prices and economic costs. The alternative farm programs are now 
outlined. 
Free markets The first policy alternative is one simulating a 
free market and assumes that most or all institutional restraints are 
removed from production. All acreage restrictions except cotton quotas 
are removed. Cotton quotas are set at a level equal to the average 
acreage grown in each region of the United States during the 1950 to 
1960 decade. Exports are set at approximately 1965 export levels. This 
model assumes that production will be freed from all restraints by 
counties and states so that it is distributed over the 144 producing 
regions of the model in a manner to minimize costs in meeting domestic 
demand and exports. This is the pattern which would be expected in the 
long run under competition and free market prices. 
The second free market model assumes the same production restraints 
on cotton, but export levels are raised to levels approximating the 
projected 1980 trend export level (level 2 in Figures 8 through 11) 
based on the rate of increase over the last 15 years. 
The third free market model eliminates all restraints on cotton 
production. Cotton and other crops are produced in the regions of 
minimum cost without regard to historical patterns of production. The pro­
jected trend level of exports (level 2 in figures) is used for this model. 
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The fourth free market model is based on maximum levels of exports 
possible in 1980 after projected domestic demand levels are met (level 3 
in figures.) As in the case of the other three models termed "free 
market," the production pattern is distributed among 144 regions to 
allow minimum resource inputs or costs to attain specified output 
levels. Hence, production is allowed to shift to regions which have 
comparative advantage in recent farm technology, climate, location, and 
resources. 
Feed grain program The second type of program analyzed assumes 
that land retirement programs of the present type for wheat and feed 
grains are continued and broadened to include cotton. Base acreages 
are used for each crop. We assume that farmers retire enough land to 
just balance output with domestic and foreign demand to maintain prices 
at approximately their present real level. The trend level of exports 
is used. 
The model used allows land to be retired from production in a 
manner to minimize both the costs of crop production and land retirement 
programs. We ascertain the amount of land which needs to be withheld 
from production under this set of circumstances. 
Acreage quotas An alternative to voluntary output control 
programs is mandatory acreage quotas. The next model assumes this 
type of farm program. For the analysis, we assume trend level of exports 
and tight acreage quotas for wheat, feed grains, and cotton. Soybeans 
are allowed on land which acreage quotas free from other crops. This 
model analyzes the economic costs involved in controlling production 
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with acreage quotas compared to the previous free market models studied. 
Again, the costs of producing the specified level of output are 
minimized. But in this model the costs are minimized within a smaller 
land base in each region for the crops included. Thus, the model 
simulates a program for major field crops similar to the tobacco program 
of recent years. Quotas or acreage allotments are reduced in all regions 
to lessen total output. By reducing the acreage available in regions 
with a comparative advantage, other regions continue production or are 
encouraged to return to production. 
Acreage quotas and unsubsidized exports To determine the effect 
of terminating government programs of export expansion, three models are 
included which project exports based only on estimates of commercial 
export demand. Each model includes an estimate of the quantities of 
wheat, feed grains, oilmeals, and cotton which might be exported if 
government subsidies are terminated. 
The first model analyzed under a policy of terminating export 
subsidies supposes that none of the previously subsidized portion of 
total exports moves without subsidy programs. Estimates of wheat 
exports are lowered to 43 percent of the projected 1980 trend level 
of wheat exports, feed grains to 90 percent of the trend level exports, 
oilmeals to 90 percent, and cotton to 79 percent of the projected trend 
level of exports. 
Under this model, a relative decline in demand results with 
cessation of export subsidies, and surplus capacity is certain to 
exist. Hence, acreage controls are used as the means of restricting 
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output to maintain prices at higher levels. Acreage controls of the 
same magnitude as the previous model with trend level exports are used. 
Thus, the two models allow comparison of the effects of the same level 
of acreage control, but with the elimination of export subsidies in 
the one case. In both cases, the interregional pattern of production 
is allowed to change so that total costs of producing the given level 
of demand are minimized within the reduced land base. 
A second model without export subsidies has these characteristics: 
total exports are increased over the previous model by assuming that 
total exports include commercial exports plus 25 percent of the previously 
subsidized portion of export demand. Using wheat as an example, total 
exports are commercial exports (43 percent of trend level exports) 
plus 25 percent of the remainder (25% of 57% = 14%) which raises wheat 
exports to 57 percent (43% + 14% = 57%) of trend level exports. Acreage 
quotas are maintained at the same level and pattern for the 144 pro­
duction regions of the model. 
A third model without export subsidies again increases total export 
estimates. In this model, total exports are made up of commercial 
exports plus 50 percent of the previously subsidized portion of trend 
exports. Other production control characteristics of the models are 
the same. The following chapter provides results of these analyses. 
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CHAPTER III. RESULTS OF RESEARCH 
There are nine farm policy models analyzed in the following sections. 
For each of the models, the basic parameters are total crop acres, yields 
of major crops, a specified set of demands for domestic and export use, 
crop production and transportation costs. Each model employs linear 
programming procedures for deriving competitive equilibrium solutions. 
From the parameters are derived a set of least cost spatially located 
crop acreages necessary to satisfy the given level of demands. Also, 
a set of equilibrium prices based upon production and transportation 
costs are derived for each of the crops in each demand region. These 
prices are related to the cost of producing the crop in the least effi­
cient producing region which supplies a demand region or if transported 
into the region, the prices include both the per unit production costs 
in the producing region plus the per unit transportation cost to the 
demand region. If in the particular region supplying the quantity of 
a crop, land for crops represents a scarce factor as a result of all 
crop land being used, then land rent will result in this region and this 
land rent will also be added into the price of supplying the particular 
crop to satisfy a given demand. These land rents are also specified for 
each model. Since the cost of transporting the commodity from one region 
to the final demand region enters into the price of the commodity, the 
transportation of each crop is also specified. For each model a graphic 
summary of quantities of crops transported between regions is provided. 
In addition quantities transported are shown in Appendix tables. 
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After presenting the acreage, price and transportation data for each 
model, the manhours of labor required to produce all crops, including 
those in the model and other crops, as well as all livestock and overhead 
uses are specified. These manhour requirements represent a conservative 
set of estimates of expected change in total manhours required on farms 
of the nation to 1980, The conservatism enters because the methodology 
employed in the estimates make future change in manhour requirements a 
function of past rates of change. The result is that manhours require­
ments trend downward over time but the trend may not be nearly sharp 
enough if future adoption of new labor saving technology is speeded up. 
However, other sets of estimates are in preparation which will attempt 
to answer the questions implied here^ so no further mention will be made 
of this problem. 
After labor requirements are specified, the analysis turns to a 
determination of the quantities of capital which will be employed in 
agriculture in 1980. These estimates include the value of land and 
buildings, machinery and equipment, and livestock inventories. Each 
model is analyzed in terms of the expected change in capital values from 
1965 levels. These total capital values are specified for each of the 
ten farm production regions of the United States. 
1 
A study of substantial magnitude on labor requirements for agri­
culture is being conducted by Peter L. Arcus under the direction of 
Earl 0. Heady and should be completed by the Fall of 1967. 
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Simulated Free Markets 
Several types of potential markets and farm programs are envisioned 
in the study as previously described. To set the stage four models are 
discussed which incorporate various degrees of a free market along with 
various levels of exports. The first model which follows assumes a 
free market economy and exports of the same magnitude as for 1965. 
Free markets, cotton quotas and 1965 level exports in 1980 
The first model of the farm economy supposes that the national 
parameters affecting agriculture in 1980 are as follows: The domestic 
population is 243.4 million persons, food consumption per capita follows 
trends established over the past 25 years, livestock conversion effi­
ciency continues upward at rates established since 1940, and export 
demand levels off at quantities of wheat, feed grains, oilmeals and 
cottonlint exported in 1965. Given the resulting levels of demand for 
wheat, feed grains, oilmeals and cottonlint, agriculture is assumed to 
operate in a free market except for cotton which has acreage restraints. 
Yields of crops and costs of production per acre follow trends established 
since the end of World War II. Production of each crop is allocated 
among regions to minimize the cost of producing the specified level of 
demand. 
With this structure and level of commodity demand describing the 
farm economy of 1980, wheat production requires 59.7 million acres of 
cropland, feed grains require 73.9 million acres, soybeans use 29.3 
million acres, cotton 10.0 million acres and 78.4 million acres of 
cropland are idle. Land resources are in substantial surplus given the 
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levels of demand of this agricultural economy. 
Table 14 shows the regional and national acreages of each crop for 
this level of demand. The regional acreages are shown for the ten farm 
production regions shown previously in Figure 3, In addition the acres 
of idle land are shown in the right hand column. As is evident, the 
Southern Plains and Mountain states show substantial increases in wheat 
acreage, while the Northern Plains shows a significant decrease. Feed 
grain acres decrease in most regions as a result of a 25 million acre 
decrease in total acres compared to 1965. Soybean production remains 
centered in the Corn Belt although the Northern Plains, mainly Nebraska, 
shows some increase. Soybean production in the Delta states shows a 
million acre decline while the Lake States show a 2 million acre decrease 
when compared to 1965 acreages of soybeans. Cotton production continues 
to shift toward the Southwest, with both the Southern Plains and the 
Pacific regions increasing acreage. The Cotton Belt of the southeastern 
United States shows a significant decline in acreage. 
Idle land under'this level of demand and competitive market model 
increases by large amounts in the Northern Plains and in fact, almost 
doubles under this level of demand. Idle acres also increase in the 
Delta states. The Mountain and Southern Plains states show a substan­
tial concentration of idle land results. 
To gain a better conception of which particular regions of the 
United States are most adversely affected by the idling of the 78.4 
million acres of cropland under this model. Figure 12 shows the propor­
tion of total cropland idled in each of the 144 producing regions. As 
is evident, regions in the Southeast generally show a high proportion 
Table 14. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 levels under a free market with acreage quotas for cotton and 1965 level 
exports in 1980 
Region^ Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(thousand acres) 
.ted States 49,313 59,672 98,956 73,858 34,551 29,282 13,621 10,011 55,968 78,449 
Northeast 786 2,045 3,267 2,485 443 61 0 0 1,334 1,119 
Lake States 1,671 3,303 13,857 11,607 3,781 1,481 0 0 5,428 8,318 
Corn Belt 5,181 6,053 35,027 27,985 19,024 18,437 336 3 10,820 17,829 
N. Plains 21,776 13,283 21,633 14,239 2,178 3,443 0 0 15,111 29,749 
Appalachian 687 1,046 4,668 4,908 2,247 634 891 670 3,230 4,395 
Southeast 200 240 3,883 4,109 1,314 522 1,898 32 4,257 6,581 
Delta States 559 4 1,103 380 5,300 4,248 3,133 411 1,255 6,222 
S. Plains 7,975 15,059 8,304 4,331 264 457 6,120 7,962 8,146 2,903 
Mountain 7,105 12,672 4,342 2,381 0 0 518 48 5,084 1,332 
Pacific 3,373 5,968 2,872 1,434 0 0 725 884 1,285 0 
^States in each region are shown in Figure 3. 
Figure 12. Proportion of total cropland unused in each of the 144 crop producing regions for maj 
crops under a free market model with 1965 level exports in 1980 
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cropland idled. The Northern Plains also shows a high proportion of 
cropland unused for crops under this level of demand. These regions 
would substantially reduce their agricultural plant under a free market 
economy as envisioned in this particular model. The result would be 
severe adjustments not only for direct agricultural interests but also 
for the adjacent rural businesses which are located in and dependent 
upon the rural farm sector. 
Table 15 shows the imputed equilibrium rents to cropland in each 
region. The rent results from the scarcity of either additional acres 
of cropland on which to grow crops or from the lack of acreage quotas 
which allow a crop to be grown. In this particular model, only cotton 
production is restrained by acreage quotas. Thus the rent accruing 
to acreage quotas is entirely due to cotton quotas. Later models 
apply quotas to other crops also. 
The value of the rent to an acre of cropland represents the oppor­
tunity cost of an additional unit of cropland. For example, in the 
Appalachian region, an additional acre of cropland would lower the 
cost of producing the specified demand by $1.12. An additional unit 
of cotton quota would lower total costs by $1.19 and together the total 
rent to both land and quota is $2.31 per crop acre. 
As is evident the Pacific region shows the largest rents and these 
are caused by the small acreages of land available for feed grain and 
wheat production. The limited acreages of land result in large quan­
tities of these grains being shipped into these regions and the resulting 
higher price provides a rent to the locally raised grains. 
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Table 15. Equilibrium rent per acre by farm production regions for a 
free market with 1965 level exports in 1980 with a break­
down according to source of scarce factor causing rent 
Rent due 
Total Rent due to acreage 
Region rent to cropland quota^ 
(dollars per acre) 
Northeast 6.29 6.29 0 
Lake States 3.19 3.19 0 
Corn Belt 3.77 3.77 0 
Northern Plains 2.51 2.51 0 
Appalachian 2.31 1.12 1.19 
Southeast .08 .08 0 
Delta States 1.31 .83 .49 
Southern Plains 22.08 8.32 13.76 
Mountain 7.28 7.22 .06 
Pacific 24.61 23.37 1.24 
a 
In this model, only cotton production is limited by acreage quotas; 
consequently all rent due to acreage quotas results from limitations on 
cotton production. 
The land rents specified also enter into the calculations of crop 
prices. Under the competitive equilibrium system of prices, the price 
of a commodity is based on the cost of producing the crop within a 
specified region or the cost of producing the crop in another region 
plus the cost of shipping it to the region where it is used. In addi­
tion if a land rent exists in a particular producing region, it enters 
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into the price of the commodity. 
Crop prices for this model are shown in Table 16 along with 1965 
actual prices for comparison. As is readily evident, such a level of 
demand produces a lower price level than existed in 1965. Another 
factor which is evident is the large variation among regions in the cost 
of producing each of the crops. The prices which existed in 1965 were 
supported by government programs in various degrees. These programs 
Table 16. Prices of major crops by regions, actual 1965 and projected 
1980 under a free market with 1965 level exports in 1980 
Region Wheat 
1965 1980 
Feed 
1965 
grains 
1980 
Soybeans 
1965 1980 
Cotton^ 
1965 1980 
United States 1.34 1.11 1.10 .69 2.49 1.13 28.0 25.9 
Northeast 1.35 1.35 1.30 .86 2.43 1.24 - — 
Lake States 1.43 .97 1.01 .57 2.49 1.04 
Corn Belt 1,35 .97 1.08 .47 2.50 .92 
N. Plains 1.36 .67 1.13 .55 2.35 1.03 ~ — 
Appalachian 1.38 1.32 1.24 .83 2.44 1.17 
Southeast 1.42 1.40 1.24 .91 2.49 1.11 - -
Delta States 1.29 1.37 1.27 .86 2.50 1.08 - -
S. Plains 1.34 1.20 1.25 .61 2.28 .83 - -
Mountain 1.26 1.04 1.28 .83 1.32 
Pacific 1.34 1.13 1.44 1.06 1.44 -  -  - -
a 
Regional prices were not calculated for cotton. 
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set a national support price for a commodity and then adjusted state 
prices on the basis of transportation costs to the nearest major market. 
Left out of these calculations is the substantial difference in the cost 
of producing the crop in different regions. As a result, the average 
price received by farmers varies only modestly between regions. In 
contrast, the prices of crops derived for this model, show substantial 
variation by regions. 
Under this level of demand in 1980, wheat price declines from $1.34 
in 1965 to $1.11 in 1980. Feed grain prices for corn equivalent drop to 
$.69 per bushel. Soybeans and cotton also show some decline. 
In addition to the effects on land resources, requirements for 
labor resources in the farm economy are affected by the level of demand. 
However, the quantity of labor required is not substantially different 
from other levels of output as a review of the additional levels of 
demand will show. For the United States the total quantity of labor 
required for farm work in 1980 decreases by 34 percent when compared to 
the manhours of labor used for farmwork in 1965. Labor required for 
crops falls 35 percent while labor for livestock decreases by 28 percent. 
Overhead labor also accounts for some of the decrease in total manhours. 
On a regional basis, the Delta region shows the largest decrease in 
manhours, 53 percent. The Pacific region has the smallest indicated 
decrease, 18 percent. In terms of regional groupings, the Southern Plains, 
Mountain and Pacific regions each show approximately a 20 percent decrease 
in labor required. The Northeast, Lake States, Corn Belt and Northern 
Plains show approximately a 30 percent decrease while the Appalachian, 
Southeast, and Delta regions indicate approximately a 40 percent decrease 
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in manhours of labor required for agricultural activities. Over all, the 
quantity of labor in agriculture is expected to decline over one-third by 
1980 for this level of demand. The estimates of manhours required are 
shown in Table 17. 
Table 17. Labor requirements by regions, actual 1965 and projected 1980 
needs under a free market with acreage quotas for cotton and 
1965 level exports in 1980 
Region Percent change All farmwork All livestock All crops 
all farmwork 
1965-1980 1965 1980 1965 1980 1965 1980 
(percent) (mill ion manhours) 
United States -33 . 6 7,976 5,299 3 ,066 2,210 3,798 2,479 
Northeast -35 .9 627 402 314 202 226 154 
Lake States -30 .2 849 593 452 320 284 210 
Corn Belt -36 .6 1,309 830 658 474 448 248 
N. Plains -34 .0 630 416 290 225 240 134 
Appalachian -38 .3 1,157 714 341 226 658 407 
Southeast -41 .1 801 472 219 169 484 257 
Delta States -52 .9 594 280 179 135 340 118 
S. Plains -23 .4 709 543 247 156 353 315 
Mountain -21 .5 470 369 174 143 230 183 
Pacific -18 .1 830 680 192 160 535 453 
All farmwork includes manhours used on crops, livestock and over­
head. 
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The third major resource analyzed is fixed capital inputs. For the 
United States, as a whole, capital requirements for the major inputs 
listed in Table 18, are expected to increase by approximately 24 percent 
between 1965 and 1980. Even under this level of demand large increases 
(above 40%) will take place in the Southern Plains, Mountain and Pacific 
regions. Moderately high increases (above 20%) can be expected in the 
Lake States and Northern Plains. Increases in the value of capital 
inputs will be moderate in the Northeast, Appalachian, Southeast and 
Delta regions. The corn Belt shows the least change, an indication of 
the large proportion of land in farms used for the specified crops in 
the model and the low level of feed grain prices which result from this 
level of demand. Looking at individual categories, the value of land 
and buildings is expected to increase 17 percent between 1965 and 1980 
(valued in constant 1965 dollars). The value of machinery and equipment 
will increase 52 percent and livestock inventories 56 percent. 
The one remaining aspect of this model to be discussed is the move­
ment of major commodities between states and regions of the United States. 
Figure 13 portrays the flows of wheat from surplus producing regions to 
deficit demand regions as well as regions which are self sufficient in 
wheat production. In addition the quantity of wheat used for feed is 
indicated within regions.^ At this level of demand only a small quan­
tity of wheat moves between regions. Many states are self sufficient 
while the Great Plains states show some outmovement. Montana and Idaho 
1 
For a complete specification of quantities moving to and from 
demand regions see the Appendix, Tables 85-92. 
Table 18. Capital requirements in 1980 for major categories of inputs under a free market with acreage 
quotas for cotton and 1965 level exports in 1980 
Region Percent change Total capital Projected 1980 value of : 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States +24.4 198,890 247,340 187,273 38,348 21,719 
Northeast +15.0 10,924 12,567 7,864 3,512 1,191 
Lake States +28.6 16,065 20,664 12,947 5,521 2,196 
Corn Belt + 5.9 45,044 47,708 33,923 8,902 4,883 
N. Plains +24.6 23,043 28,721 19,059 6,064 3,598 
Appalachian +13.7 15,022 17,075 12,096 3,614 1,365 
Southeast +11.0 12,597 13,984 11,889 969 1,126 
Delta States +15.2 9,191 10,587 8,387 1,335 865 
S. Plains +40.0 24,154 33,825 28,694 2,906 2,225 
Mountain +45.7 16,989 24,747 19,531 2,698 2,518 
Pacific +44.9 25,862 37,462 32,883 2,827 1,752 
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Figure 13. Flows of wheat under a free market with cotton quotas and 1965 level exports. A.t this 
level of demand, little wheat is transported from surplus to deficit states. A total 
of 375 million bushels of wheat is fed to livestock as the least cost method of supply­
ing concentrates for livestock feeding. All quantities shown are thousands of bushels 
of wheat 
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also produce and ship quantities of wheat, mainly into Washington and 
Oregon. The states with large deficits, -- Texas, Louisiana, and 
Mississippi -- are mainly exporting ports and funnel wheat into world 
markets. 
The quantity of wheat used for feed rises considerably from the 
1965 level. In 1965 an estimated 155 million bushels of wheat were 
used for feed. Under this model with similar levels of exports in 
1980 but different levels of wheat production technology and a different 
type farm program, 375 million bushels of wheat are indicated for feed. 
Most of this wheat is fed in the far West. 
Feed grain flows are shown in Figure 14. At this level of demand, 
many states satisfy their own needs. The Corn Belt states of Iowa, 
Illinois, and Indiana produce surplus quantities of corn which is 
mainly shipped through ports in Wisconsin, Louisiana, and Mississippi 
for the export market. Nebraska, Kansas, and Colorado also show out 
movement of feed grains, mainly grain sorghum, which move to Utah, 
Nevada, and California. A total of 1.8 billion bushels of feed grains 
(measured in corn equivalent) are transported between regions with this 
model. 
Figure 15 shows the movement of oilmeals from surplus producing 
regions to deficit demand regions. For this study oilmeals are measured 
in terms of bushels of soybean equivalent although demand is supplied by 
two different crops, soybeans and cottonseed. The Corn Belt states of 
Iowa, Illinois and Missouri along with Arkansas, Tennessee, and Kentucky 
show exports of soybeans. Kansas also exports some soybeans while 
Texas and Oklahoma show quantities of cottonseed moving into other states. 
IIIAMMK 
SURPLUS 
SELF-SUFFICIENT 
C i DEFICIT 
Figure 14. Flows of feed grains under a free market with cotton quotas and 1965 level exports. A,t 
this level of demand only a few states supply surplus quantities of feed grains to other 
states. California shows large quantities (measured in thousands of bushels of corn 
equivalent) of feed grains flowing into the state, both for livestock feeding and ship­
ment abroad 
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Figure 15. Flows of oilmeals under a free market with cotton quotas and 1965 level exports. Oilmeals 
are produced in surplus in two main regions: The Corn Belt produces soybeans for shipment 
to other states for domestic and export purposes; and the Southern Plains produce excess 
quantities of cottonseed, which at present are mainly used for domestic purposes, A.11 
quantities are measured in thousands of bushels of soybean equivalent 
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All other states import oilmeals which mainly are fed to livestock or move 
through port facilities into foreign markets. 
Free markets, cotton quotas and trend level exports in 1980 
Under the second hypothetical farm economy, acreages of land 
available for the crops analyzed again total 252 million acres. Yields 
of crops are projected from approximately 20 year yield trends as before, 
and domestic demand is for a projected population of 243.4 million per­
sons in 1980. Exports of wheat, feed grains and cotton are projected 
to 1980 on trends established during the 1950-65 period. Oilmeal 
exports are somewhat higher, exceeding the trend level by approximately 
5,7 million tons. Wheat exports total 1,302 million bushels, feed 
grains 40 million tons, oilmeals 24 million tons and exports of cotton 
total 6.0 million bales. Production is allocated under least cost 
criteria for all crops except cotton which has acreage quotas. As a 
result, total costs of production for grain and oilmeals are minimized 
for this level of output. 
Given this set of parameters, the analysis indicates an increase in 
wheat and soybean acreages compared to 1965, but decreases in feed 
grain and cotton acreages. Looking at the results for wheat, to satisfy 
domestic needs of 720 million bushels, feed demand of 241 million bushels, 
and an export demand of 1,320 million bushels of wheat requires a total 
of 69.5 million acres with the 1980 level of production technology 
(Table 19). On a regional breakdown, the Southern Plains increase 
These estimates of 1980 export levels were developed by the Staff 
of the National Advisory Commission on Food and Fiber, Washington, D.C. 
Table 19. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 levels under a free market with cotton quotas and trend level exports in 
1980 
Region Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(thousand acres) 
United States 49,313 69,455 98,956 81,016 34,551 42,493 13,621 11,329 55,968 46,979 
Northeast 786 2,110 3,267 2,485 443 1,116 0 0 1,334 0 
Lake States 1,671 3,904 13,857 13,332 3,781 2,602 0 0 5,428 4,871 
Corn Belt 5,181 7,710 35,027 30,389 19,024 28,103 336 3 10,820 4,101 
N. Plains 21,776 18,386 21,633 17,565 2,178 2,682 0 0 15,111 22,080 
Appalachian 687 1,323 4,668 4,838 2,247 1,257 891 670 3,230 3,564 
Southeast 200 497 3,883 4,109 1,314 1,915 1,898 32 4,257 4,930 
Delta States 559 673 1,103 361 5,300 4,361 3,133 1,690 1,255 4,180 
S. Plains 7,975 15,569 8,304 4,122 264 457 6,120 8,002 8,146 2,563 
Mountain 7,105 13,315 4,342 2,381 0 0 518 48 5,084 690 
Pacific 3,373 5,968 2,872 1,434 0 0 725 884 1,285 0 
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wheat production by over 7 million acres. The increase includes large 
areas in both Oklahoma and Texas. The Mountain States also increase 
acreage by 6 million acres, located mainly in eastern Colorado, eastern 
New Mexico and both eastern and western Montana. Interestingly, both 
the eastern areas of the United States and the far West areas increase 
wheat acreage, the East possibly because of the nearness to large popu­
lation centers and the far West due to the demand for wheat as livestock 
feed under this free market economy. The Mountain and Pacific states use 
241 million bushels of wheat for feed, the only regions which feed wheat 
to livestock. 
Feed grain acreage shows a substantial decrease from 1965 levels, 
although total tons produced increases from 158 million tons to 195 
million tons. Total acreage falls from 99.0 million acres in 1965 to 
81.0 million acres in 1980, an 18 percent decrease even with a large 
increase in both domestic and export demand. Almost all regions show 
a decrease; the Corn Belt almost 5 million acres, the Northern Plains 
over 4 million acres, and the Southern Plains over 4 million acres. 
Other regions show shifts of smaller magnitude. 
Soybean acreage increases from 34.6 million acres in 1965 to 42.5 
million acres in 1980 for the increased level of demand. The total 
quantity of oilmeals produced increases from 28 million tons to 44 
million tons of which 24 tons are exported in 1980. Oilmeals include 
both soybeans and cottonseed; consequently part of this production is 
supplied by cottonseed. The largest increase in acreage of soybeans 
shows up in the Corn Belt. Most other regions show some decline from 
1965 levels. 
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Cotton acreage declines from 1965 levels. Production, however, 
increases to 16.5 million bales compared to approximately 12.5 million 
bales in 1965. Total acreage decreases from 13.6 million acres to 
11,3 million acres. From a regional viewpoint, the Southern Plains 
and the Pacific show increases while the Southeast and Delta regions 
show decreases. The magnitude of shifts are reduced because acreage 
quotas on cotton are retained in this model. The full impact of un­
restrained production of cotton is analyzed in the next model. 
Idle land under this model decreases 9 million acres compared to 
1965. Also substantial shifts are indicated in the location of these 
acres. The Northern Plains increases idle land by 7 million acres even 
though total wheat acreage for the U.S. increases. The Delta region 
also shows increased idle land. The Southern Plains and Mountain 
states, by contract, decreases idle land 5.5 and 4.5 million acres 
respectively. The Corn Belt also shows less idle land under the com­
petitive pressures of this model. 
Equilibrium rents per acre increase with the higher level of demand 
and consequent production. The necessity of bringing into production 
acres with ever higher per unit costs causes higher land rents to accrue. 
The acreage quotas on cotton also cause a substantial contribution to 
total rent in cotton producing regions. The Southern Plains show the 
greatest effect of this particular policy (Table 20). Cropland with 
cotton quotas would have a substantially higher value than cropland 
without such quota. 
Prices of major crops under this model are shown in Table 21. 
The general level of prices increase with the higher level of demand. 
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Table 20, Equilibrium rent per acre by farm production regions for a 
free market with cotton quotas and trend level exports in 
1980 
Region Total Rent due Rent due 
rent to cropland to acreage 
quota 
(dollars per acre) 
Northeast 10.21 10.21 0 
Lake States 5.16 5.16 0 
Corn Belt 8.01 8.01 0 
Northern Plains 4.31 4.31 0 
Appalachian 5.84 4.04 1.80 
Southeast .18 .18 0 
Delta States 4.55 2.90 1.65 
Southern Plains 27.07 11.56 15.51 
Mountain 11.85 11.75 .10 
Pacific 34.02 30.38 3.64 
a 
Only cotton production is limited by acreage restraints. 
Wheat price approaches the 1965 level. Feed grain prices are still 
substantially lower than 1965 levels, an indication of the effect which 
the substantial reduction in acreage allows. As fewer acres are re­
quired, production under a free market concentrates in the most effi­
cient producing areas and the per unit cost of production is reduced. 
Only in the Pacific region is price above one dollar per bushel and this 
results from added transportation costs of importing large quantities of 
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Table 21. Prices of major crops by regions, actual 1965 and projected 
1980 under a free market with cotton restraints and trend 
level of exports in 1980 
Region Wheat Feed grains Soybeans Cotton^ 
1965 1980 1965 1980 1965 1980 1965 1980 
United States 1.34 1.27 1.10 .76 2.49 1.25 28.0 27.2 
Northeast 1.35 1.46 1.30 .90 2.43 1.41 — — 
Lake States 1.43 1.05 1.01 .61 2.49 1.18 -- — 
Corn Belt 1.35 1.08 1.08 .52 2.50 1.07 
N. Plains 1.36 .78 1.13 .60 2.35 1.16 — 
Appalachian 1.38 1.46 1.24 .89 2.44 1.38 -- --
Southeast 1.42 1.48 1.24 .93 2.49 1.28 
Delta States 1.29 1.49 1.27 .94 2.50 1.27 
S. Plains 1.34 1.38 1.25 .66 2.28 1.01 -- --
Mountain 1.26 1.16 1.28 .93 - - 1.46 — 
Pacific 1.34 1.34 1.44 1.16 — 1.62 
a 
Regional prices were not calculated for cotton. 
grain. Soybean and cotton prices are also slightly higher. 
At the national level, labor manhours required for this level of 
output decrease by 32 percent when compared to 1965 (Table 22). The 
largest decrease takes place in the Delta states where 43 percent fewer 
manhours are required for agricultural production. Although this 
decrease is still large, it is 10 percent smaller than the first model 
with 1965 level exports. The Pacific region shows the smallest decrease 
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Table 22. Labor requirements by regions, actual 1965 and projected 
1980 needs under a free market with cotton quotas and 
trend level exports in 1980 
Region Percent change All farrawork^ All Livestock All crops 
all farrawork 
1965-1980 1965 1980 1965 1980 1965 1980 
(percent) (million manhours) 
United States -31.8 7,976 5,442 3,066 2,210 3,798 2,604 
Northeast -35.2 627 406 314 202 226 157 
Lake States -29.1 849 602 452 320 284 218 
Corn Belt -33.3 1,309 873 658 474 448 285 
N. Plains -31.6 630 431 290 225 240 146 
Appalachian -38.0 1,157 717 341 226 658 409 
Southeast -40.0 801 481 219 169 484 265 
Delta States -42.9 594 339 179 135 340 170 
S. Plains -23.4 709 543 247 156 353 316 
Mountain -21.3 470 370 174 143 230 185 
Pacific -18.1 830 680 192 160 535 453 
a 
All farrawork includes manhours used on crops, livestock and over­
head. 
in manhours of farrawork, 18.1 percent. The Mountain and Southern Plains 
regions follow closely and then comes the Lake States with their labor 
intensive fruit crops. All other regions exceed a one-third decline in 
total manhours required. 
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Upon inspecting Table 23, we see that for this level of output 
capital inputs increase by 35 percent over 1965 levels. The largest 
increase takes place in the Pacific region, 48 percent. The smallest 
increase is in the Southeast, 17 percent. Other regions show an in­
crease which falls between these two outer bounds. 
The quantities of each major crop which are transported among 
regions are shown in Figures 16, 17, and 18. As is evident the larger 
quantity of each crop exported causes increased out movement of commod­
ities. The figures show the major surplus and deficit regions for each 
crop considered. 
Free markets, no cotton quotas, and trend level exports in 1980 
This model of the farm economy features the removal of cotton 
quotas allowing cotton production to concentrate in areas of lowest 
production cost. Other parameters of the model remain the same as the 
last model analyzed: wheat production satisfy a domestic demand of 720 
million bushels and exports of 1,302 million bushels, feed grain pro­
ducers supply 154 million tons for domestic use and 40 million tons for 
export, and soybean and cottonseed producers satisfy a demand for 20 
million tons of oilmeals for domestic use and 24 million ton for exports. 
Cottonlint demand remains at 10,5 million bales for domestic consumption 
and 6.0 million bales for export. 
Acreages of cropland for producing these levels of wheat, feed 
grains and soybeans remain almost the same with the removal of cotton 
quotas. On the other hand, additional shifts take place in cotton 
production. Total acreage for cotton declines by 2 million acres, from 
Table 23. Capital requirements in 1980 for major categories of inputs under a free market with cotton 
quotas and trend level exports in 1980 
Region Percent change Total capital Proiected 1980 value of; 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States +34.6 198,890 267,695 203,086 42,890 21,719 
Northeast +21.2 10,924 13,242 8,102 3,949 1,191 
Lake States +44.6 16,065 23,226 14,466 6,564 2,196 
Corn Belt +29.7 45,044 58,404 42,542 10,979 4,883 
N. Plains +32.8 23,043 30,608 20,313 6,697 3,598 
Appalachian +18.1 15,022 17,744 12,744 3,635 1,365 
Southeast +17.8 12,597 14,834 12,434 1,274 1,126 
Delta States +26.5 9,191 11,627 9,449 1,313 865 
S. Plains +42.5 24,154 34,414 29,284 2,905 2,225 
Mountain +48.5 16,989 25,230 19,965 2,747 2,518 
Pacific +48.3 25,862 38,366 33,787 2,827 1,752 
Figure 16. Flows of wheat under a free market with cotton quotas and trend level exports. 
Substantial quantities of wheat are used for feed in this model; most is fed in the 
western states. Texas ships in a large quantity of wheat of which a large propor­
tion is exported through the Gulf. All quantities are thousands of bushels 
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Figure 17. Flows of feed grains under a free market with cotton quotas and trend level exports. 
Feed grains flow out of the Corn Belt and most Plains states under this model. Texas 
shows surplus feed grains produced when cotton quotas restrict the production of 
cotton. A.11 quantities are thousands of bushels of corn equivalent 
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Figure 18, Flows of oilmeals under a free market with cotton quotas and trend level exports, 
A familiar pattern appears. Production is concentrated in the Plains and Corn Belt 
states, which ship large quantities to other states. Of the 1,131 million bushels 
of soybean equivalent produced in this model, 846 million bushels are transported 
to another state 
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11.3 million to 9.3 million acres. The Southern Plains are the main 
beneficiary to this type of policy. Acreages in this region increase 
from 6.1 million acres in 1965 to 9.1 million acres under a policy of 
unrestrained production. According to these estimates, 98 percent of 
the cotton acreage is located in the Southern Plains under a policy of 
producing cotton at a minimum cost. Even the Pacific region reduces 
acreage of cotton as acreage quotas are removed. Acreages are shown 
in Table 24. 
Idle land increases by 1.2 million acres to 48.2 million acres 
with the removal of cotton restraints. The lower quantity of cropland 
required for crop production represents a savings to society in terms of 
the expenditures necessary to produce the food and fiber needs of this 
nation. 
While the total acres of cropland remaining unused after the demand 
levels of this model are filled are substantially less than under the 
first model examined, (48,2 versus 78.4 million acres) the concentration 
of land by regions remains high. As shown in Figure 19, the Northern 
Plains and Southeast regions of the United States still show a large 
proportion of total cropland idled. However, regions 14, 18, and 19 in 
the Southeast show a smaller proportion of total cropland idled than 
under the first model analyzed. For those regions with over 75 percent 
of total cropland unused for crop production, however, the adjustment 
problems would be severe even under this higher level of demand. The 
major difference is that a fewer number of regions fall into this 
category under this model. 
Table 24. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 levels under a free market without cotton restraints and with trend level 
exports in 1980 
Region Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(thousand acres) 
United States 49.313 69,978 98,956 81,167 34,551 42,607 13,621 9,300 55,968 48,220 
Northeast 786 2,124 3,267 2,485 443 1,101 0 0 1,334 0 
Lake States 1,671 3,976 13,857 13,605 3,781 2,602 0 0 5,428 4,526 
Corn Belt 5,181 7,710 35,027 30,660 19,024 27,832 336 3 10,820 4,101 
N. Plains 21,776 17,784 21,633 17,013 2,178 3,269 0 0 15,111 22,646 
Appalachian 687 1,323 4,668 5,064 2,247 1,060 891 12 3,230 4,194 
Southeast 200 497 3,883 4,109 1,314 1,915 1,898 32 4,257 4,930 
Delta States 559 673 1,103 380 5,300 4,358 3,133 96 1,255 5,758 
S. Plains 7,975 15,697 8,304 4,051 264 469 6,120 9,135 8,146 1,360 
Mountain 7,105 13,362 4,342 2,366 0 0 518 1 5,084 704 
Pacific 3,373 6,831 2,872 1,434 0 0 725 21 1,285 0 
Figure 19. Proportion of total cropland unused for crops in each of the 144 crop producing regions 
under a free market without cotton quotas and with trend level exports in 1980 
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Equilibrium rents for this model are shown in Table 25. As might 
be expected the effects of eliminating cotton quotas concentrate in the 
regions which produce cotton. Total rent drops in the Southern Plains 
by $10.01 per acre, to $17.06. The Pacific, Delta and Appalachian 
regions also show declines. In each case the removal of the limiting 
Table 25. Equilibrium rents per acre by farm production regions for a 
free market without cotton restraints and with trend level 
exports in 1980 
Rent due 
Total Rent due to acreage 
rent to cropland quotas^ 
(dollars per acre) 
Northeast 10.13 10.13 0 
Lake States 5.00 5.00 0 
Corn Belt 7.69 7.69 0 
Northern Plains 3.94 3,94 0 
Appalachian 2.93 2.93 0 
Southeast .18 .18 0 
Delta States 2.70 2.70 0 
Southern Plains 17.06 17.06 0 
Mountain 11.25 11.25 0 
Pacific 29.58 29.58 0 
a 
No acreage quotas are used in this model. 
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factor, cotton quota, causes a decline in the total rent per acre. 
Crop prices show similar tendencies as land rents. Wheat, feed 
grains and soybeans show almost no change in prices (Table 26). Cotton 
price, however, drops substantially. With the removal of production 
Table 26. Prices of major crops by regions, actual 1965 and projected 
1980 prices under a free market without cotton restraints and 
trend level exports in 1980 
Region Wheat 
1965 1980 
Feed 
1965 
grains 
1980 
Soybeans 
1965 1980 
Cotton 
1965 1980 
United States 1.34 1.27 1.10 .75 2.49 1.23 28.0 17.2 
Northeast 1.35 1.45 1.30 .90 2.43 1.40 — 
Lake States 1.43 1.04 1.01 .61 2.49 1.16 
Corn Belt 1.35 1.08 1.08 .52 2.50 1.06 
N. Plains 1.36 .76 1.13 .59 2.35 1.15 — — - — 
Appalachian 1.38 1.45 1.24 .89 2.44 1.36 -  -  - -
Southeast 1.42 1.48 1.24 .93 2.49 1.27 - -
Delta States 1,29 1.47 1.27 .94 2.50 1.25 
S. Plains 1.34 1.34 1.25 .86 2.28 1.00 -  -  -  —  
Mountain 1.26 1.15 1.28 .91 - - 1.45 -  -  -  -
Pacific 1.34 1.32 1.44 1.14 — — 1.60 M M  M M  
a 
Regional prices were not calculated for cotton. 
For a listing of rents for this model for each of the 144 producing 
regions see the Appendix, Table 80. 
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restraints cottonlint falls from 27.2 cents per pound to 17.2 cents 
per pound. The shift of production toward the Southwest has a sub­
stantial effect on the cost of producing cotton. 
Labor requirements for this type of farm policy and level of 
demand are slightly lower than with a policy of controlling cotton 
production with acreage quotas. Nationally manhours for all farmwork 
show a decrease of 33 percent from 1965 levels without cotton quotas 
compared to a 32 percent decline with quotas. Individual regions are 
affected somewhat more. The Delta states show a decline of 54 percent 
in manhours from 1965 levels, a decline of an additional 11 percent with 
the elimination of cotton quotas. The Appalachian and Pacific regions 
also show slight additional declines in manhours used. Labor require­
ments are shown in Table 27. 
Capital use under this model shows only a modest change from the 
previous model. The Delta region which decreases manhours significantly, 
also show a decrease in capital use. The elimination of cotton quotas 
appears to decrease the value of land and buildings nationally by approx­
imately $4 billion. Machinery value increases slightly partly as an 
offset to the greater decline in manhours of labor used. All capital 
requirements are shown in Table 28. 
Transportation of wheat, feed grains and oilmeals is similar to 
the previous model and consequently is not repeated. 
Free markets and maximum levels of exports in 1980 
The next model of the farm economy supposes that the United States 
adopts a policy of exporting all quantities of major crops above 
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Table 27. Labor requirements by regions, actual 1965 and projected 
1980 needs under a free market without cotton restraints 
and with trend level exports in 1980 
Region Percent change 
all farmwork 
1965-1980 
All farmwork^ 
1965 1980 
All livestock 
1965 1980 
All 
1965 
crops 
1980 
(percent) (million manhours) 
United States -33.0 7,976 5,347 3,066 2,210 3,798 2,519 
Northeast -35.2 627 406 314 202 226 157 
Lake States -29.0 849 603 452 320 284 219 
Com Belt -33.3 1,309 873 658 474 448 285 
N. Plains -31.9 630 429 290 225 240 145 
Appalachian -41.1 1,157 682 341 226 658 378 
Southeast -40.0 801 481 219 169 484 265 
Delta States -54.2 594 272 179 135 340 110 
S. Plains -19.5 709 571 247 156 353 340 
Mountain -21.5 470 369 174 143 230 184 
Pacific -20.4 830 661 192 160 535 436 
a 
All farmwork includes manhours used for crops, livestock and over­
head. 
domestic needs which the agricultural sector is able to produce. Such 
a policy presumes that subsidy programs might be increased in a human­
itarian effort to feed nations which are in food-short status. 
Under such a policy, the nation's agriculture could be turned loose 
to produce at maximum levels compatible with available quantities of 
Table 28, Capital requirements in 1980 for major categories of inputs under a free market without 
cotton restraints and with trend level exports in 1980 
Region Percent change Total capital Projected 1980 value of : 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States +32.7 198,890 263,919 199,210 42,990 21,719 
Northeast +21.1 10,924 13,234 8,094 3,949 1,191 
Lake States +44.6 16,065 23,230 14,348 6,686 2,196 
Corn Belt +28.2 45,044 57,759 41,897 10,979 4,883 
No Plains +31.5 23,043 30,295 20,044 6,653 3,598 
Appalachian +14.6 15,022 17,208 12,215 3,628 1,365 
Southeast +17.8 12,597 14,834 12,434 1,274 1,126 
Delta States +20.2 9,191 11,050 8,846 1,339 865 
S. Plains +37.5 24,154 33,204 28,074 2,905 2,225 
Mountain +48.2 16,989 25,171 19,906 2,747 2,518 
Pacific +46.7 25,862 37,934 33,352 2,830 1,752 
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resources. The limiting resources with such a policy is presumed to be 
cropland. In this model of the farm economy, cropland available for 
field crops included totals 252 million acres; other crops are left a 
land base equal to acreages used in the past. 
Turning to the results of the analysis, a policy of all out produc­
tion brings 88.7 million acres of cropland into wheat production. Feed 
grains require 94.4 million acres to satisfy the specified level of 
demand. Soybeans expand to 58.6 million acres and cotton requires 9.7 
million acres. Cotton acreage continues at a low level as production 
centers in the higher yielding areas of the Southwest. There are no 
idle acres under this production policy. 
Regionally, Table 29 shows the cropland changes which such a policy 
implies. Wheat acreage increases in all regions with large increases in 
the Lake States, Northern Plains, Southern Plains, and Mountain regions. 
For feed grains, shifts in acreage are toward the Corn Belt. This one 
region increases feed grain acreage by 10 million acres over 1965 levels. 
The Southern Plains shifts out of sorghum grain production and into 
wheat production. Soybean production expands into the marginal areas 
for this crop: the Lake States, Northern Plains, Appalachian, Southeast 
and Delta regions. Cotton production centralizes in the Southern Plains 
with a small acreage in other regions. 
Equilibrium rent per acre rises substantially under this level of 
demand. As is evident from Table 30, land owners would gain greatly 
from a policy of all out production. Although fixed costs (taxes) have 
not been deducted from these rents, the level is still substantially 
above any of recent years. 
Table 29. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 levels under a free market with maximum level of exports in 1980 
Region Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(thousand acres) 
United States 49,313 88,673 98,956 94,381 34,551 58,563 13,621 9,654 55,968 0 
Northeast 786 2,110 3,267 1,656 443 1,945 0 0 1,334 0 
Lake States 1,671 9,078 13,857 7,318 3,781 8,312 0 0 5,428 0 
Corn Belt 5,181 5,470 35,027 45,782 19,024 19,051 336 3 10,820 0 
N. Plains 21,776 29,369 21,633 20,177 2,178 11,167 0 0 15,111 0 
Appalachian 687 934 4,668 6,109 2,247 4,599 891 12 3,230 0 
Southeast 200 1,667 3,883 3,723 1,314 6,061 1,898 32 4,257 0 
Delta States 559 3,625 1,103 1,532 5,300 6,012 3,133 96 1,255 0 
S. Plains 7,975 16,740 8,304 3,657 264 1,416 6,120 8,899 8,146 0 
. Mountain 7,105 12,929 4,342 2,994 0 0 518 511 5,084 0 
Pacific 3,373 6,751 2,872 1,433 0 0 725 101 1,285 0 
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Table 30. Equilibrium rents per acre by farm production regions with 
a free market, no cotton restraints, and maximum levels of 
~ exports 
Rent due 
Total Rent due to acreage 
rent to cropland quotas^ 
Northeast 63 .05 63 .05 0 
Lake States 59 .42 59, .42 0 
Corn Belt 83 .43 83 .43 0 
Northern Plains 46 .52 46, .52 0 
Appalachian 59, .71 59, .71 0 
Southeast 51, .77 51, .77 0 
Delta States 57, .78 57, .78 0 
Southern Plains 56, .34 56, .34 0 
Mountain 49. 65 49. 65 0 
Pacific 68. ,26 68. 26 0 
a 
No acreage quotas are used in this model. 
Looking at crop prices (Table 31) it is evident why this level of 
demand produces high land rents. Prices of wheat, feed grains and 
soybeans show great increases. Although cotton price is low compared 
to 1965 levels, it is substantially higher than the 17.2 cents per 
pound of the last model even though total production increases only 
.8 million bales. The opportunity cost of using the land for cotton 
causes cotton price to increase. 
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Table 31, Prices of major crops by regions, actual 1965 and projected 
1980 prices with free markets, no cotton restraints, and 
maximum levels of production 
Region Wheat Feed grains Soybeans Cotton^ 
1965 1980 1965 1980 1965 1980 1965 1980 
United States 1.34 4.40 1.10 2.53 2.49 6.19 28.0 23.6 
Northeast 1.35 4,44 1.30 2.63 2.43 6.42 — 
Lake States 1.43 3,89 1.01 2.42 2.49 6.02 -  -  - -
Corn Belt 1.35 4.18 1,08 2.23 2.50 6.13 — - - -
N. Plains 1.36 3.93 1.13 2.40 2.35 5.81 - - - — 
Appalachian 1,38 4.46 1.24 2.61 2.44 6.10 - - - -
Southeast 1,42 4.35 1.24 2.70 2.49 6.15 
Delta States 1,29 4.54 1.27 2.65 2.50 6.26 - -
S. Plains 1,34 4.55 1.25 2.59 2.28 6.00 - -
Mountain 1.26 4.18 1.23 2.81 — 6.38 
Pacific 1,34 4.39 1.44 2.90 - - 6.55 - -
Regional prices were not calculated for cotton. 
Labor requirements for this level of output are shown in Table 32. 
Even under this level of demand, labor required for agricultural pro­
duction is estimated to decrease 31 percent by 1980 compared to 1965 
manhours used. However, manhours used for crops decreases by 30 per­
cent which is the least decline of any policy analyzed. The Delta and 
Appalachian regions show major decreases from 1965 levels of manhours 
used. The Northeast, Southeast, and Corn Belt also reduce the manhours 
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Table 32. Labor requirements by regions, actual 1965 and projected 
1980 needs under a free market with maximum level of 
exports in 1980 
Region Percent change All farmwork^ All livestock All crops 
all farmwork 
1965-1980 1965 1980 1965 1980 1965 1980 
(p ercent) (million manhours) 
United States -31.0 7,976 5,501 3,066 2,210 3 ,798 2,654 
Northeast -35.2 627 406 314 202 226 157 
Lake States -27.6 849 615 452 320 284 230 
Corn Belt -32.6 1,309 882 658 474 448 293 
N. Plains -25.4 630 470 290 225 240 180 
Appalachian -39.5 1,157 700 341 226 658 394 
Southeast -36.6 801 508 219 169 484 289 
Delta States -48.8 594 304 179 135 340 139 
S. Plains -19.5 709 571 247 156 353 340 
Mountain -18.7 470 382 174 143 230 195 
Pacific -20.1 830 663 192 160 535 437 
a 
All farmwork includes manhours used on crops. livestock and over-
required for farm production. In general, the results suggest that even 
with substantially increased levels of production, the number of manhours 
required for farmwork will fall over the next decade and a half. This 
kind of result is not unexpected, of course, if increased efficiency 
in agriculture is to continue. The basic process of improving the 
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efficiency of the production process requires that over time, fewer 
manhours are required to carry out the same activities. Agriculture 
is an excellent example of an industry where this kind of result is 
being and will continue to be achieved. 
Besides the reduction in labor which accompanies the process of 
economic development, an increase in capital also takes place. Con­
sequently, under a maximum level of output, capital inputs increase at 
a fast rate. For the United States Table 33 shows that total capital 
inputs increase by 187 percent (in constant dollars). The Corn Belt 
tops other regions in the percent of increase (371%) followed closely 
by the Lake States (314%). The extremely large land rents cause land 
and building values to rise. Likewise, the high level of output causes 
the value of machinery and equipment to increase. The result is 
sharply higher capital values in agriculture. 
The quantities of wheat, feed grains and oilmeals which are 
shipped between regions are shown in Figures 20, 21, and 22. As is 
evident the number of surplus producing regions increases substantially 
for wheat under this type of policy» Feed grains and oilmeals also 
show change as is indicated on each figure. 
Acreage Restraint Models 
To this point, in the analysis, all models of the farm sector have 
assumed that no production restraints are placed on individual crops 
other than cotton. Under these assumptions feed grains, wheat and 
soybean production is allocated among crop production regions on the 
Table 33. Capital requirements in 1980 for major categories of inputs under a free market with 
maximum level of exports in 1980 
Region Percent change Total capital Projected 1980 value of: 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States +187.3 198,890 571,391 501,727 47,945 21,719 
Northeast + 49.9 10,924 16,379 11,238 3,950 1,191 
Lake States +313.8 16,065 66,473 56,212 8,065 2,196 
Corn Belt +371.1 45,044 212,177 195,702 11,592 4,883 
N. Plains +167.5 23,043 61,630 49,450 8,582 3,598 
Appalachian + 84.8 15,022 27,760 22,659 3,736 1,365 
Southeast +292.9 12,597 49,498 46,218 2,154 1,126 
Delta States +216.7 9,191 29,109 26,917 1,327 865 
S. Plains + 57.0 24,154 37,924 32,793 2,906 2,225 
Mountain + 69.5 16,989 28,790 23,469 2,803 2,518 
Pacific + 61.1 25,862 41,651 37,069 2,830 1,752 
mm 
10^ 
SURR_US 
P=3 SELF-SUFFICIENT 
C 1 DEFICIT 
^WHEAT FOR 
FEED 
Figure 20. Flows of wheat under a free market, no cotton quotas, and maximum level exports. Wheat 
production expands substantially and most states become surplus suppliers of wheat for 
export under maximum production. Texas increases inshipments as wheat flowing through 
the Gulf ports increases substantially 
Figure 21. Flows of feed grains under a free market, no cotton quotas, and maximum level exports. 
Excess feed grain production contracts into a limited area with the large expansion in 
wheat production. Feed grains transported under this level of output rise to 3.8 
billion bushels of corn equivalent. Transportation costs increase substantially and 
add to the costs of producing this large level of output 
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Figure 22. Flows of oilmeals under a free market, no cotton quotas and maximum level exports. 
Traditional areas of production of soybeans and cottonseed increase output and out-
shipments at this level of demand. Over 1.0 billion bushels of soybean equivalent 
are transported across state lines in this model 
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basis of the lowest cost per unit of production. The resulting allocation 
of production results in the lowest cost per unit of production. The 
resulting allocation of production results in the lowest possible cost 
for producing a given level of output. 
Under the above production plan, acreages of land which are not 
required for production at a given level of demand remain idle. Given 
a time period of adequate length, possibly two or three decades, these 
acreages of land might return to grass or other less intensive uses. In 
a shorter period of time, however, these marginal acreages have the 
potential of producing surplus commodities and lowering the average 
returns to all resources in the industry. In general, society as ex­
pressed through the institution of government, has been unwilling to allow 
average returns to land resources to remain depressed while the marginal 
land resources slowly transferred from intensive crop production to a 
less intensive use. The result has been that federal programs have been 
developed which immediately remove these acreages from production. The 
length of time for which these acres remain idle has varied. However, 
over the last decade there has been continuous land retirement programs 
for agriculture. 
Given any policy other than all out production, it is evident from 
the models analyzed that the agricultural economy will continue to have 
surplus capacity for the foreseeable future. Unless society changes 
its views on what constitutes equitable returns to land owners, there is 
a real likelihood that programs for removing land from production will 
continue. Thus a realistic look at the future structure of agriculture 
must include the possibility of farm policies other than a free market 
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economy for agriculture. As a result we include several models which 
assume controls on crop production. 
A feed grain program with trend level exports in 1980 
The following model of the farm economy includes production controls 
on wheat, feed grains and cotton. This model supposes that the present 
type feed grain and wheat programs are continued and that a similar 
program exists for cotton. Under this model base acreages are calculated 
for each of the 144 producing regions. Production is then allocated 
among the regions within the reduced land base so that total costs of 
producing the specified level of demand is minimized. Farmers are assumed 
to participate in the programs which retire quantities of land necessary 
to balance supply and demand for each commodity. Thus the major change 
from previous programs is that supply is controlled through the use of 
government land retirement programs rather than through the market place. 
To produce the quantities of wheat needed for domestic and export 
needs under this program requires 62.5 million acres of cropland (Table 34), 
7.0 million fewer acres are required for wheat production than under the 
free market model,^ This difference is due mainly to the elimination of 
wheat used for livestock feed, a result of higher prices for wheat. The 
implementation of base acreages for wheat reduces the acreage of wheat 
grown in the Southern Plains and Mountain regions. The result is slightly 
higher yields, smaller acreages and higher prices for wheat. 
1 
The results of this model are compared to the free market model 
without cotton quotas with trend level exports unless otherwise specified. 
Table 34. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 under a feed grain type program with trend level exports in 1980 
Region Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(thousand acres) 
United States 49,313 62,520 98,956 89,165 34,551 43,076 13,621 10: ,959 55,968 45,552 
Northeast 786 1,460 3,267 2,512 443 1,347 0 0 1,334 390 
Lake States 1,671 2,630 13,857 14,475 3,781 3,272 0 0 5,428 4,332 
Corn Belt 5,181 6,543 35,027 31,017 19,024 25,478 336 320 10,820 6,949 
N. Plains 21,776 27,198 21,633 18,844 2,178 4,436 0 0 15,111 10,234 
Appalachian 687 782 4,668 4,943 2,247 1,759 891 640 3,230 3,529 
Southeast 200 302 3,883 4,110 1,314 2,394 1,898 46 4,257 4,632 
Delta States 559 164 1,103 340 5,300 3,904 3,133 2 ,109 1,255 4,749 
S. Plains 7,975 9,539 8,304 7,108 264 486 6,120 6 ,517 8,146 7,062 
Mountain 7,105 9,208 4,342 3,006 0 0 518 615 5,084 3,605 
Pacific 3,373 4,694 2,872 2,810 0 0 725 712 1,285 70 
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Feed grain acreage changes in the opposite direction. Production of 
feed grains increase 8.2 million acres under this type of program com­
pared to the free market model. Acreages of feed grains increase in the 
Pacific, Mountain and Southern Plains regions to replace livestock feed 
previously supplied by wheat. When feed grains replace wheat as live­
stock feed there is a cost involved. An additional million acres of 
land are used to fill the total demand for feed grains and wheat. 
Soybean production under this type of program requires 43.1 million 
acres of cropland. Again the Corn Belt increases acreage significantly 
from 1965 levels to supply this quantity of oilmeals. 
Cotton acreage in most regions does not change significantly from 
1965 levels. Total acreage for the United States decreases from 13.6 
million acres to 11,0 million acres. The Delta region shows a million 
acres drop while the Southeast makes up the remainder of the reduction. 
There are 45.6 million acres of idle land under this model and 
compared to 1965, idle acres decrease by approximately 10 million acres. 
As might be expected with similar programs, most of the regions show 
some of the reduction in idle acres. Only the Appalachian and Southeast 
regions show moderate increases. 
While the total acres idled under this program model is not greatly 
different from the free market model previously discussed, the implica­
tions are quite different for a large number of regions. Under this 
model, most regions show a lower proportion of their cropland idled. 
The Northern Plains has only two regions, numbers 70 and 71 in Figure 23, 
with over 75 percent of total cropland unused. Under the free market 
model with the same level of demand, a number of other regions in this 
Figure 23. Proportion of total cropland unused for major crops in each of the 144 crop producing 
regions under a feed grain program with trend level exports in 1980 
PERCENT OF CROPLAND IDLED 
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area were in this category. The Southeast also shows fewer regions with 
such a high proportion of cropland unused. Under the free market model 
a total of 53 regions had idle acres. With this feed grain program, the 
number of regions with idle acres increases to 86 out of a total of 144. 
A greater distribution of the idle acres is evident. The result is a 
wider distribution of the gains and losses from a program of idling crop 
acres. 
Equilibrium rents for this model are shown in Table 35. Total 
rents are slightly higher in most regions than for a free market with 
comparable levels of demand. As is evident from the table, the restraints 
placed on individual crops contributes substantially to the total value 
of rent. Cotton base acreages cause a sizeable part of the rent in the 
Appalachian, Delta, Southern Plains and Pacific regions. The wheat and 
feed grain programs are of importance also. 
Prices of major crops for this level of demand are higher for this 
program than under a free market. Wheat price increases to $1.49 per 
bushel, up from the $1.34 received by farmers in 1965 (Table 36). Feed 
grains remain low relative to present levels of prices. Soybeans also 
are substantially below present levels. Cotton price increases above 
1965 levels with the restraints of acreage control programs. In general, 
it appears that continuation of this type of program, whereby soybeans 
are allowed complete freedom of production while other crops are con­
trolled, will result in continued slow decline in feed grain price, a 
substantial decline in soybean prices over time, and a fairly stable 
price level for wheat and cotton. 
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Table 35. Equilibrium rents per acre by farm production regions with a 
feed grain program with trend level exports in 1980 
Rent due 
Total Rent due to acreage 
Region rent to cropland restraints 
Northeast 12.04 7.74 4.30 
Lake States 5.52 4.29 1.23 
Corn Belt 9.76 8.62 1.14 
Northern Plains 7.33 3.17 4.16 
Appalachian 8.41 3.20 5.21 
Southeast .28 0 .28 
Delta States 6.88 0 6.88 
Southern Plains 28.75 5.63 23.12 
Mountain 8.93 2.74 6.19 
Pacific 30.85 12.47 18.38 
Labor requirements for the feed grain program show a 32 percent 
decrease from 1965 manhours used (Table 37). The Delta region shows a 
41 percent decline while the Northeast, Corn Belt, Appalachian and South 
east regions all exceed a 30 percent decline. Only the Pacific and 
Mountain regions show significantly smaller declines. 
Capital requirements for this farm program increase 39 percent 
nationally between 1965 and 1980 (Table 38). The value of land and 
buildings rises from 159.4 billion dollars to 210.5 billion dollars, a 
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Table 36. Prices of major crops by regions, actual 1965 and projected 
1980 prices with a feed grain type program and trend level 
exports in 1980 
Region Wheat Feed grains Soybeans Cotton^ 
1965 1980 1965 1980 1965 1980 1965 1980 
United States 1.34 1.49 1.10 .78 2.49 1.28 28.0 31.4 
Northeast 1.35 1.71 1.30 .95 2.43 1.44 — — 
Lake States 1.43 1.38 1.01 .63 2.49 1.21 
Corn Belt 1.35 1.35 1.08 .54 2.50 1.11 
N. Plains 1.36 1.06 1.13 .62 2.35 1.18 — 
Appalachian 1.38 1.73 1.24 .94 2.44 1.41 
Southeast 1.42 1.83 1.24 .95 2.49 1.31 
Delta States 1.29 1.79 1.27 .95 2.50 1.35 
S. Plains 1.34 1.66 1.25 .67 2.28 1.05 
Mountain 1.26 1.15 1.23 1.08 — 1.44 -- — 
Pacific 1.34 1.16 1.44 1.17 - - 1.65 
a 
Regional prices were not calculated for cotton. 
32 percent increase measured in constant dollars. Machinery and equip­
ment increase 75 percent in value over this period, from $25.2 billion 
in 1965 to an estimated $44.1 billion in 1980. Livestock inventories 
increase to produce the substantially higher quantities of meat required 
for domestic consumption. From a total livestock inventory value of 
1 
Capital values for 1965 are taken from (58, p. 79). 
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Table 37. Labor requirements by regions, actual 1965 and projected 
1980 needs under a feed grain type program with trend 
level exports in 1980 
Region Percent change All farmwork^ All livestock All crops 
all fannwork 
1965-1980 1965 1980 1965 1980 1965 1980 
(percent) (million manhours) 
United States -31.9 7,976 5,435 3,066 2,210 3,798 2,597 
Northeast -35.6 627 404 314 202 226 155 
Lake States 
o\ 00 CM 1 849 604 452 320 284 220 
Corn Belt -33.5 1,309 870 658 474 448 282 
N. Plains -28.4 630 451 290 225 240 164 
Appalachian 1 to
 00
 
h-^
 
1,157 716 341 226 658 408 
Southeast -39.6 801 484 219 169 484 267 
Delta States -40.7 594 352 179 135 340 182 
So Plains -29.6 709 499 247 156 353 278 
Mountain -20.0 470 376 174 143 230 190 
Pacific -18.2 830 679 192 160 535 451 
a 
All farrawork includes manhours used for crops, livestock and over­
head. 
$14.4 billion in 1965, inventories are expected to rise to $21.7 billion 
by 1980, a 51 percent increase. 
Flows of grains and oilmeals from surplus to deficit regions are 
shown in Figures 24, 25, and 26. 
Table 38. Capital requirements in 1980 for major categories of inputs under a feed grain type program 
with trend level exports in 1980 
Region Percent change Total capital Projected 1980 value of: 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States +38.5 198,890 275,554 210,521 43,314 21,719 
Northeast +20.8 10,924 13,193 8,209 3,793 1,191 
Lake States +47.5 16,065 23,690 14,746 6,748 2,196 
Corn Belt +36.6 45,044 61,540 46,091 10,566 4,883 
N. Plains +46.3 23,043 33,705 22,396 7,711 3,598 
Appalachian +21.3 15,022 18,223 13,220 3,638 1,365 
Southeast +22.5 12,597 15,432 12,979 1,327 1,126 
Delta States +34.8 9,191 12,388 10,215 1,308 865 
S, Plains +43.3 24,154 34,621 29,490 2,906 2,225 
Mountain +45.5 16,989 24,713 19,689 2,506 2,518 
Pacific +47.1 25,862 38,049 33,486 2,811 1,752 
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Figure 24. Flows of wheat under a 1980 feed grain program with trend level exports. Wheat production 
is spread over a large area as production control programs restrict acreage in areas of 
comparative advantage. All Mountain states show some surplus production. No wheat is 
used for feed under this control program. All quantities shown are thousands of bushels 
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Figure 25. Flows of feed grains under a 1980 feed grain program with trend level of exportso 
Feed grains are produced in surplus in most Corn Belt and Great Plains states with 
this control program. All western states import feed grains under this model 
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Figure 26. Flows of oilmeals under a feed grain program with trend level exports. Oilmeals which 
include both soybeans and cottonseed are produced in surplus in the Corn Belt, Southern 
Plains, Nebraska, Kansas and the Mountain states of New Mexico and Arizona. A.11 quan­
tities are measured in thousands of bushels of soybean equivalent 
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Acreage quotas and trend levels of exports in 1980 
Given a policy of minimum restraints on production, the feed grain 
program described in the last section provides a means of controlling 
production. The government was assumed to continue a land retirement 
program which retired 45.6 million acres of cropland compared to the 
feed grain and wheat programs of 1965 which retired 42.0 million acres 
from production at a cost of $1.9 billion (48, p. 9). At this level of 
cost, continuing these programs will cost $30 billion over the next 
fifteen years. In general, increased demand for farm commodities will 
raise the level of commodity prices and increase the cost of retiring 
the same acreage of land. Consequently, the cost of these programs is 
likely to rise during the next decade. 
Faced with this type of knowledge, society may likely conclude that 
other means of controlling farm production are less demanding of public 
resources. Given this conclusion, two types of policies are available: 
the first is a free market economy as described in earlier sections; 
the second is tighter acreage restraints which control production without 
the need for costly land retirement programs. Acreage quota programs do 
have excess acres of land, but the assumption is that these acres lay idle 
or are used for other minor crops or hay and pasture land. The quota 
program prevents excess acres from being planted to the major crops, 
wheat, feed grains and cotton. 
An acreage quota program is the next model analyzed. As envisioned 
here, this program incorporates the trend level of exports with tight 
quotas on the production of wheat, feed grains and cotton. Soybeans are 
allowed on land restricted from other crops by quotas. 
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Under the restrictions of this program, wheat acreage increases 
modestly to 63.2 million acres, feed grains to 96.4 million acres, 
soybeans to 42.2 million acres and cotton requires 11.5 million acres of 
cropland, the largest of any model (Table 39). The tight acreage quotas 
result in 37.9 million acres of idle land, the smallest acreage of any 
model analyzed with trend level of exports. 
In addition to reducing the acres of idle land, the acreage quotas 
have the effect of further spreading the idle acres over more regions. 
Only three regions in Figure 27 show over 75 percent of total cropland 
unused. Most regions with idle acres show 25 percent or less of total 
cropland unused, a large reduction from the free market models analyzed. 
Had soybeans been restricted from acreages taken out of other crops, the 
idle acres would have been even more widespread. Under the present 
restrictions, 104 regions had some unused land. The acreage quota 
program dispenses the gains and losses of land retirement programs over 
a greater number of regions than any other program analyzed. 
Equilibrium rents increase with the tight acreage quotas. In 
addition, the proportion of rent resulting from the quotas increases 
substantially under this program. This result is caused by the quotas 
becoming the limited restraint on production in a greater proportion of 
producing regions and when these rents are aggregated into the 10 pro­
duction regions, the average rent due to an acre of cropland is decreased. 
Table 40 shows the rents accruing to land and to quotas. As is evident 
the tight quotas substantially increases the level of total rent. 
Prices of commodities also increase under this type program. Wheat 
price rises to $1,92 per bushel, nationally (Table 41). Feed grain and 
Table 39. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 levels with acreage quotas and trend level exports in 1980 
Region Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(thousand acres) 
United States 49,313 63,164 98,956 96,366 34,551 42,214 13,621 11,534 55,968 37,990 
Northeast 786 1,454 3,267 3,004 443 966 0 0 1,334 286 
Lake States 1,671 3,327 13,857 12,559 3,781 5,321 0 0 5,428 3,498 
Corn Belt 5,181 6,477 35,027 31,544 19,024 27,286 336 261 10,820 4,751 
N. Plains 21,776 27,122 21,633 20,942 2,178 3,905 0 0 15,111 8,744 
Appalachian 687 1,098 4,668 6,661 2,247 1,006 891 523 3,230 2,365 
Southeast 200 278 3,883 5,060 1,314 1,115 1,898 1,712 4,257 3,319 
Delta States 559 185 1,103 1,988 5,300 2,239 3,133 2,612 1,255 4,240 
S. Plains 7,975 8,730 8,304 7,882 264 376 6,120 5,344 8,146 8,370 
Mountain 7,105 10,207 4,342 3,998 0 0 518 500 5,084 1,728 
Pacific 3,373 4,286 2,872 2,728 0 0 725 582 1,285 689 
Figure 27. Proportion of total cropland unused for major crops in each of the 144 crop producing 
regions under an acreage quota program with trend level exports in 1980 
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Table 40. Equilibrium rents per acre by farm production region with 
acreage quotas and trend level exports in 1980 
Region 
Total 
rent 
Rent due 
to cropland 
Rent due 
to acreage 
quota 
Northeast 28.32 2.08 26.24 
Lake States 24.52 .92 23.60 
Corn Belt 33.83 2.66 31.17 
Northern Plains 22.22 1.70 20.52 
Appalachian 28.62 2.80 25.82 
Southeast 17.43 1.93 15.50 
Delta States 25.77 .11 25.66 
Southern Plains 46.41 2.30 44.11 
Mountain 23.98 .81 23.17 
Pacific 57.63 17.86 39.77 
cotton prices also increase substantially. Soybean prices, by contrast, 
shows some decline. This result is caused by the tight quotas which 
reduce the acreage of feed grains in each producing region and allows 
soybeans to be grown on the restricted acreage. The soybeans take over 
more productive acreage with lower per unit costs and consequently the 
average price of soybeans falls. However, the restrictions on acreage 
of other crops forces production of these crops out of their most efficient 
areas of production and consequently these crop prices increase. 
Labor requirements for this model total 5,524 million manhours, a 
31 percent decrease from 1965 manhours used (Table 42). This level is 
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Table 41. Prices of major crops by regions, actual 1965 and projected 
1980 prices with acreage quotas and trend levels of exports 
in 1980 
Region Wheat Feed grains Soybeans 
a 
Cotton 
1965 1980 1965 1980 1965 1980 1965 1980 
United States 1.34 1.92 1.10 1.48 2.49 1.19 28.0 43.7 
Northeast 1.35 2.13 1.30 1.63 2.43 1.31 - -
Lake States 1.43 1.81 1.01 1.39 2.49 1.05 
Corn Belt 1.35 1.77 1.08 1.22 2.50 1.04 
N. Plains 1.36 1.49 1.13 1.29 2.35 1.07 - - - — 
Appalachian 1.38 2.16 1.24 1.60 2.44 1.28 
Southeast 1.42 2.26 1.24 1.70 2.49 1.25 
Delta States 1.29 2.22 1.27 1.66 2.50 1.23 — - — — 
S. Plains 1.34 2.08 1.25 1.34 2.28 .97 - - - -
Mountain 1.26 1.57 1.23 1.77 - - 1.37 - -
Pacific 1.34 1.59 1.44 1.86 — - 1.54 - - - -
a 
Regional prices were not calculated for cotton. 
equal to the needs for the maximum output of field crops as analyzed 
under the maximum output model. Again a conclusion: acreage quotas on 
crop production can slow the outflow of labor from agriculture such that 
smaller level of output requires an above optimum quantity of labor. 
However, the magnitude of reduction is only 2 to 3 percent over the next 
15 years. Within individual regions, the difference is somewhat greater: 
The Delta states show a 36 percent decline with acreage quotas compared 
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Table 42. Labor requirements by regions, actual 1965 and projected 
1980 needs with acreage quotas and trend level exports in 
1980 
Region Percent change 
all farrawork 
1965-1980 
All farrawork^ 
1965 1980 
All livestock 
1965 1980 
All 
1965 
crops 
1980 
(percent) (million manhours) 
United States -30.7 7,976 5,524 3,066 2,210 3,798 2,679 
Northeast -35.6 627 404 . 314 202 226 156 
Lake States -28.4 849 608 452 320 284 222 
Corn Belt -33.2 1,309 874 658 474 448 288 
N. Plains -28.3 630 452 290 225 240 165 
Appalachian -37.8 1,157 720 341 226 658 412 
Southeast -30.0 801 561 219 169 484 336 
Delta States -36.2 594 379 179 135 340 206 
S. Plains -33.6 709 471 247 156 353 253 
Mountain -19.1 470 380 174 143 230 193 
Pacific -18.7 830 675 192 160 535 448 
All farrawork includes manhours used for crops, livestock and over­
head, 
to a 54 percent decline without quotas; the Southeast indicates a 30 
percent decline compared to a 40 percent decline; and the Appalachian 
region reduces manhours 38 percent compared to 41 percent under the 
competitive pressures of the market place. The Southern Plains, by-
contract, shows a greater decrease with acreage quotas -- 34 percent 
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compared to 20 percent with a free market. The large shifts in acreage 
of cotton with quotas accounts for most of the differences although 
decreased wheat acreage also uses less labor. Other regions do not show 
substantial changes in labor used between the various types of programs. 
Capital values increase substantially with acreage quotas. This 
outcome is directly attributable to the increased rents resulting from 
the scarcity of reduced supply of land and acreage quota. The value of 
machinery and equipment for this model shows an increase over a free 
market of $1.5 billion (Table 43). The Northern Plains and Lake States 
account for most of this increase. Over all, capital values increase 
89.8 percent over 1965 capital values. 
Flows from surplus to deficit areas of production for each of the 
three commodities -- wheat, feed grains, and oilmeals -- are shown in 
Figures 28, 29 and 30. 
Termination of Export Subsidies 
Each of the models analyzed previously has assumed that export 
subsidy programs are continued indefinitely. The magnitude of expendi­
tures for these programs is large. For the fiscal year ending June 30, 
1966, total government exports under government programs totaled 1,614.9 
million dollars (98, p. 38). While some proportion of these expenditures 
are assumed to be recovered at a future date, the cost is still sub­
stantial. Over half of these sales are for foreign currency. Other pro­
grams for famine relief, foreign donations, barter and long term loans 
account for a large part. International development programs make up the 
Table 43, Capital requirements in 1980 for major categories of inputs with acreage quotas and trend 
level exports in 1980 
Region Percent change Total capital Projected 1980 value of: 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States + 89.8 198,890 377,473 311,398 44,356 21,719 
Northeast + 30.0 10,924 14,202 9,178 3,833 1,191 
Lake States +140.1 16,065 38,566 29,374 6,996 2,196 
Corn Belt +146.0 45,044 110,812 94,944 10,985 , 4,883 
N. Plains + 91.4 23,043 44,108 32,676 7,834 3,598 
Appalachian + 46.2 15,022 21,966 16,935 3,666 1,365 
Southeast +104.3 12,597 25,740 23,155 1,459 1,126 
Delta States +102.0 9,191 18,567 16,405 1,297 865 
S. Plains + 52.1 24,154 36,744 31,613 2,906 2,225 
Mountain + 54.6 16,989 26,267 21,087 2,662 2,518 
Pacific + 56.6 25,862 40,501 36,031 2,718 1,752 
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Figure 28. Flows of wheat under an acreage quota program with trend level exports. The imposition 
of quotas on production of wheat causes additional change in states producing surplus 
quantities of wheat to supply the 1.3 billion bushels of wheat exported with this model. 
A major portion of this wheat passes through the southern gulf ports. All quantities 
shown are thousands of bushels. No wheat is used for feed under the imposition of 
acreage quotas 
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Figure 29„ Flows of feed grains under an acreage quota program with trend level exports. Most 
states become importing states as quotas reduce production in states with traditionally 
small acreages of feed grains. Compared to a free market, acreage quotas force many 
previously self sufficient states to reduce production and ship in feed grains from 
other states 
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Figure 30. Flows of oilmeals under an acreage quota program with trend level exports. As is 
evident, soybean production is uninhibited by the program assumed here. The Corn 
Belt and surrounding states produce most oilmeals along with the Southern Plains 
which supplies cottonseed. All quantities are thousands of bushels of soybean 
equivalent 
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remaining 2.6 percent. In all probability, a substantial part of these 
exports in 1965-66 will end up as a cost of supporting farm incomes in 
the United States. 
The next three models analyzed assume that government subsidies for 
agriculture are terminated. Given the fact that in 1964, 57 percent of 
wheat, 10 percent of feed grains, 21 percent of cotton, and a small 
amount of soybeans moved under government subsidy programs, (115, p. 75) 
the quantity which might move without government subsidies is expected 
to decline. However, the exact amount of the decline is difficult to 
determine. As a result, the approach used in this study is to include 
alternative estimates of future commercial levels of exports. Table 44 
shows the three levels of commercial exports used. 
Table 44. Export levels of major commodities assuming the termination 
of export subsidies 
Commodity Trend level Unsubsidized exports levels 
1980 Level 1 Level 2 Level 3 
Wheat (mil 0 bu.) 1,302, .0 560, .0 741, .0 924, .0 
_ , . a 
Feed grains (mil. tons) 40. 0 36. 0 37, .0 38, .0 
Oilmeals^ (mil. tons) 19, .0 17. 0 17, .0 17, .0 
Cottonlint (mil. bales) 6, ,0 4. 7 5, .0 5, .3 
a 
Feed grains are measured in tons of feed units, 
b 
Oilmeals are measured in tons of soybean equivalent. 
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The estimates are calculated from the trend export level shown in 
Table 44. Level 1 assumes that commercial exports in 1980 are the same 
proportion of total exports as in 1964. Multiplying these proportions 
times the 1980 trend export level gives an estimate of commercial ex­
ports in 1980. Using wheat as an example, commercial exports of wheat 
in 1964 were 43 percent of total exports. Assuming that 43 percent of the 
1980 trend level of wheat exports move without subsidy, 560 million 
bushels of wheat are exported in 1980. Other crops are similar: feed 
grains assume 90 percent of the trend level of exports, oilmeals 90 
percent of the trend level and cotton 79 percent of the trend level of 
cottonlint exports. Level 2 assumes an additional 25 percent of the 
subsidized portion of each commodity is exported. Level 3 increases the 
additional portion to 50 percent of the subsidized portion of each com­
modity's exports. The following model incorporates Level 1 exports into 
the analysis. 
Acreage quotas and a low estimate of commercial exports in 1980 
To offset the effect of the lower level of export demand on farm 
income, acreage quotas are used to control production in this model. 
Quotas are continued at the same levels as in the last model so as to 
provide a base against which we can analyze which crops are most depend­
ent upon export subsidies. Consequently, the difference between this 
model and the previous model is due to the lowered levels of exports. 
Under this model, exports are 560 million bushels of wheat, 36 
million tons of feed grains, 17 million tons of oilmeals, and 4.7 million 
bales of cotton. Given these levels of export demand and the quantities 
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required for domestic consumption, acreages of cropland required for 
crops in 1980 decrease (Table 45). Wheat acreages fall to 42.3 million 
acres, feed grains to 93.7 million acres, soybeans to 33.8 million acres 
and cotton declines to 10.3 million acres. Idle land increases to 71.3 
million acres. 
On a regional basis, the Northern Plains idle an additional 6.6 
million acres. A decrease in total feed grain acreage under this model 
causes the Corn Belt to decrease feed grain acreage by almost 3 million 
acres from 1965 levels. Other regions change by smaller amounts. Soy­
bean acreage decreases by a small amount due mainly to the large increase 
in Corn Belt acreage allowed by the reduced feed grain acreage. As fewer 
acres of feed grains are required in the Corn Belt, soybeans replace these 
feed grains. The result is a higher average yield and smaller acreage. 
Cotton production uses 10.3 million acres, down 3.3 million acres from 
1965. However, tighter acreage quotas cause acreages of cotton to be 
spread out -- the Corn Belt has a fairly large acreage compared to other 
less restrictive models. 
Acreage quotas combined with a low level of demand reduce the total 
number of acres required for production. As a result, the Northern Plains 
has 21.6 million acres of unused cropland. The Corn Belt has 13.7 million 
acres and the Southern Plains, 9.7 million acres. A low level of exports 
significantly increases idle land. 
Equilibrium rents decline with the decline in exports. The effect of 
acreage quotas is still apparent. As the limiting factor controlling 
production, the quotas account for a large proportion of total rent. 
Only the Pacific region shows a sizeable rent due to the cropland 
Table 45. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 levels with acreage quotas and a low estimate of unsubsidized exports in 
1980 
Region Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(thousand acres) 
United States 49,313 42,168 98,956 93,691 34,551 33,804 13,621 10,344 55,968 71,275 
Northeast 786 1,419 3,267 3,004 443 595 0 0 1,334 693 
Lake States 1,671 2,371 13,857 11,976 3,781 3,470 0 0 5,428 6,892 
Corn Belt 5,181 4,081 35,027 30,184 19,024 22,088 336 261 10,820 13,693 
N. Plains 21,776 14,202 21,633 21,153 2,178 3,720 0 0 15,111 21,637 
Appalachian 687 536 4,668 6,550 2,247 974 891 523 3,230 3,070 
Southeast 200 231 3,883 5,061 1,314 522 1,898 512 4,257 5,159 
Delta States 559 66 1,103 1,980 5,300 2,100 3,133 2,612 1,255 4,507 
S. Plains 7,975 8,115 8,304 7,185 264 335 6,120 5,344 8,146 9,733 
Mountain 7,105 6,861 4,342 3,870 0 0 518 500 5,084 5,202 
Pacific 3,373 4,286 2,872 2,728 0 0 725 582 1,285 689 
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component (Table 46). 
Table 46. Equilibrium rents per acre by farm production region with 
acreage quotas and a low estimate of unsubsidized exports 
in 1980 
Region 
Total 
rent 
Rent due 
to cropland 
Rent due 
to acreage 
quota 
Northeast 19.93 .84 19.09 
Lake States 20.02 .07 19.95 
Corn Belt 28.08 .56 27.52 
Northern Plains 11.83 .52 11.29 
Appalachian 23.75 1.18 22.57 
Southeast 13.97 .76 13.21 
Delta States 20.34 0 20.34 
Southern Plains 35.98 .48 35.50 
Mountain 12.17 .07 12.10 
Pacific 38.61 7.48 31.13 
Wheat prices 
(Table 47). The 
are substantially lower 
large decrease in wheat 
than under the 
exports reduces 
previous model 
the per unit 
cost of producing wheat and a lower price results. Feed grain, soybean 
and cotton prices remain relatively similar. Soybean prices are some­
what lower, a result of the 7 million ton decrease in exports. 
Labor requirements for this type of model are not significantly 
different from other models. Even though total acreage idled increases 
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Table 47. Prices of major crops by regions, actual 1965 and projected 
1980 under acreage quotas with a low level of unsubsidized 
exports in 1980 
Region Wheat 
1965 1980 
Feed 
1965 
grains 
1980 
Soybeans 
1965 1980 
Cotton^ 
1965 1980 
United States 1.34 1.17 1.10 1.41 2.49 1.04 28.0 41.1 
Northeast 1.35 1.47 1.30 1.57 2.43 1.21 - - - -
Lake States 1.43 1.16 1.01 1.33 2.49 0.93 - -
Corn Belt 1.35 1.06 1.08 1.16 2.50 0.90 - -
N. Plains 1.36 .74 1.13 1.15 2.35 0.94 
Appalachian 1.38 1.45 1.24 1.55 2.44 1.18 - -
Southeast 1.42 1.61 1.24 1.65 2.49 1.09 - -
Delta States 1.29 1.45 1.27 1.60 2.50 1.06 - -
S. Plains 1.34 1.30 1.25 1.24 2.28 0.81 
Mountain 1.26 .91 1.28 1.61 - - 1.24 - -
Pacific 1,34 1.00 1.44 1.72 - - 1.43 - - - -
Regional prices were not calculated for cotton. 
significantly, the quantity of labor required is similar to substantially 
higher levels of production. For this model, 32 percent less manhours 
are required for agriculture in 1980. The regional changes are shown in 
Table 48. 
Capital changes are upward even under this lower level of demand. 
Total capital increases 72 percent for the United States over 1965. 
Regional changes for capital are shown in Table 49. 
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Table 48. Labor requirements by regions, actual 1965 and projected 
1980 needs with acreage quotas and a low estimate of un-
subsidized exports in 1980 
Region Percent change 
all farmwork 
1965-1980 
All farmwork^ 
1965 1980 
All livestock 
1965 1980 
All 
1965 
crops 
1980 
(percent) (million manhours) 
United States -32.4 7,976 5,391 3,066 2,210 3,798 2,558 
Northeast -35.7 627 403 314 202 226 154 
Lake States -29.6 849 598 452 320 284 214 
Corn Belt -35.1 1,309 850 658 474 448 265 
N. Plains -31.4 630 432 290 225 240 147 
Appalachian -38.1 1,157 716 341 226 658 408 
Southeast -37.6 801 500 219 169 484 281 
Delta States -36.4 594 378 179 135 340 205 
S. Plains -34.1 709 467 247 156 353 250 
Mountain -20.8 470 372 174 143 230 186 
Pacific -18.7 830 675 192 160 535 448 
a 
All farmwork includes 
head. 
manhours used on crops. livestock and over-
Flows of grains from surplus to deficit regions under this level of 
demand are shOT-zn in Figures 31, 32 and 33. The quantities of wheat used 
for feed in each region are also shown in Figure 31. A. total of 107 mil­
lion bushels of wheat is used for livestock feed under this model. Under 
the greatly reduced demand for wheat, the Great Plains states show 
Table 49. Capital requirements in 1980 for major categories of inputs with acreage quotas and a low 
estimate of unsubsidized exports 
Region Percent change Total capital Projected 1980 value of : 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States + 71.6 198,890 341,241 279,475 40,047 21,719 
Northeast + 23.9 10,924 13,540 8,677 3,672 1,191 
Lake States +112.0 16,065 34,058 25,909 5,953 2,196 
Corn Belt +117.0 45,044 97,754 83,333 9,538 4,883 
N. Plains + 68.6 23,043 35,855 25,509 6,748 3,598 
Appalachian + 40.1 15,022 21,050 16,036 3,649 1,365 
Southeast + 83.8 12,597 23,148 20,831 1,191 1,126 
Delta States + 82.7 9,191 16,790 14,628 1,297 865 
S, Plains + 46.9 24,154 35,476 30,345 2,906 2,225 
Mountain + 46.4 16,989 24,877 19,984 2,375 2,518 
Pacific + 49.6 25,862 38,693 34,223 2,718 1,752 
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Figure 31. Flows of wheat with acreage quotas and a low estimate of unsubsidized exports. Given 
the substantial decline in wheat exports assumed in this model, wheat is again used 
for feed in western and southern states even though acreage quotas restrict production. 
The Mountain states produce surplus quantities of wheat. All quantities are thousands 
of bushels 
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Figure 32. Flows of feed grains with acreage quotas and a low estimate of unsubsidized exports. 
Feed grains flow from the Corn Belt to southern and eastern states and from the Great 
Plains states to western markets under this type control program and level of exports 
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Figure 33. Flows of oilmeals with acreage quotas and a low estimate of unsubsidized exports. 
Oilmeal production is unaffected by the change in export levels. Production of 
soybeans remains concentrated in the Corn Belt and surrounding states while the 
Southern Plains produces and ships out quantities of cottonseed 
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surplus quantities of feed grains produced (Figure 32). With the lower 
demand for wheat, these states shift to producing grain sorghum, barley 
and corn. Substantial quantities of feed grains move into the export 
market even with the removal of subsidies. Oilmeals repeat a familiar 
pattern; Kansas, Nebraska, and Minnesota show some increase in produc­
tions as a result of the lower quantity of wheat produced. Other states 
remain about the same as in other programs analyzed. 
Acreage quotas and a medium estimate of commercial exports in 1980 
The second unsubsidized export model assumes that in addition to the 
commercial portion of each commodity's exports, 25 percent of the pre­
viously subsidized portion also moves into export markets without sub­
sidy. Wheat exports are 741 million bushels, feed grains 37 million tons, 
oilmeals 17 million tons and cotton 5.0 million bales. 
Under this level of demand, wheat acres increase 6.2 million acres 
to 48.4 million acres, slightly below the 1965 level (Table 50). The in­
crease in acreage comes mainly in the Northern Plains (4.4 million acres) 
and Mountain regions (1,4 million acres). Feed grains show only a slight 
increase, a result of the 1 million ton increase in exports. Soybeans 
change only slightly as demand remains the same. Some slight shifts take 
place as wheat competes more strongly for cropland under the increased 
level of wheat exports. Cotton acreage increases slightly to satisfy the 
small increase in export demand. Idle land decreases 8,6 million acres 
but still totals 64.6 million acres. A sizeable quantity of land is 
available for grassland or other uses under this level of demand. 
Table 50. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 levels with acreage quotas and a medium estimate of unsubsidized exports 
in 1980 
Region Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1963 1980 1965 1980 1965 1980 
(thousand acres) 
United States 49,313 48,450 98,956 93,995 34,551 33,614 13,621 10, 592 55,968 64,624 
Northeast 786 1,419 3,267 3,004 443 595 0 0 1,334 693 
Lake States 1,671 2,381 13,857 11,976 3,781 3,559 0 0 5,428 6,793 
Corn Belt 5,181 4,449 35,027 30,599 19,024 22,244 336 261 10,820 12,755 
N. Plains 21,776 18,643 21,633 20,942 2,178 3,263 0 0 15,111 17,865 
Appalachian 687 536 4,668 6,599 2,247 996 891 523 3,230 3,000 
Southeast 200 234 3,883 5,060 1,314 522 1,898 770 4,257 4,898 
Delta States 559 101 1,103 1,980 5,300 2,100 3,133 2 ,612 1,255 4,472 
S. Plains 7,975 8,115 8,304 7,237 264 335 6,120 5 ,344 8,146 9,681 
Mountain 7,105 8,286 4,342 3,870 0 0 518 500 5,084 3,778 
Pacific 3,373 4,286 2,872 2,728 0 0 725 582 1,285 689 
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Equilibrium rents show only a very little change from the previous 
model. The change in wheat exports has only a small effect on land and 
quota values (Table 51). 
Table 51. Equilibrium rents per acre by farm production region with 
acreage quotas and a medium estimate of unsubsidized exports 
in 1980 
Region 
Total 
rent 
Rent due 
to cropland 
Rent due 
to acreage 
quota 
Northeast 20.09 .88 19.21 
Lake States 20.07 .11 19.96 
Corn Belt 28.17 .57 27.61 
Northern Plains 12.21 .55 11.66 
Appalachian 23.76 
00 T—1 I—1 
22.58 
Southeast 14.03 .52 13.51 
Delta States 20.36 0 20.36 
Southern Plains 36.35 .61 35.74 
Mountain 12.31 .07 12.24 
Pacific 38.70 7.48 31.22 
Commodity prices other than wheat also show only slight change. 
Wheat price increases 4 cents per bushel with the increase in exports 
(Table 52). 
Manhours of farmwork increase slightly with the increase in exports. 
Compared to 1965, 32 percent fewer manhours are required for farm 
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Table 52. Prices of major crops by regions, actual 1965 and projected 
1980 prices with acreage quotas and medium estimate of 
unsubsidized exports in 1980 
Region Wheat Feed grains Soybeans Cotton^ 
1965 1980 1965 1980 1965 1980 1965 1980 
United States 1.34 1.21 1.10 1.40 2.49 1.04 28.0 41.1 
Northeast 1.35 1.47 1.30 1.58 2.43 1.21 
Lake States 1.43 1.17 1.01 1.31 2.49 .93 - -
Corn Belt 1.35 1.10 1.08 1.16 2.50 .90 
N. Plains 1.36 00
 
1.13 1.16 2.35 .94 - - - -
Appalachian 1.38 .75 1.24 1.55 2.44 1.18 - -
Southeast 1.42 1.65 1.24 1.65 2.49 1.09 
Delta States 1.29 1.50 1.27 1.60 2.50 1.07 - - - -
S. Plains 1.34 1.35 1.25 1.24 2.28 .82 -  -  - -
Mountain 1.26 .92 1.23 1.62 — 1.25 - — - -
Pacific 1.34 .99 1.44 1.72 — 1.43 - — - -
a 
Regional prices were not calculated for cotton. 
production in 1980 (table 53). The large decreases center in the 
Appalachian (38%), Southeast (36%), Delta (36%), and Northeast (36%) 
regions. The Corn Belt and Southern Plains also indicate substantial 
decreases for this level of demand. Also affecting the regions which 
decrease are the acreage quotas which allocate production under this model. 
Capital inputs increase slightly with the increased level of demand. 
The value of machinery and equipment increases approximately $800 million 
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Table 53. Labor requirements by regions, actual 1965 and projected 
1980 needs with acreage quotas and a medium estimate of 
unsubsidized exports in 1980 
Region Percent change All farinwork All livestock All crops 
all farmwork 
1965-1980 1965 1980 1965 1980 1965 1980 
(percent) (million manhours) 
United States -32.1 7,976 5,413 3,066 2,210 3,798 2,580 
Northeast -35.7 627 403 314 202 226 154 
Lake States -29.6 849 598 452 320 284 214 
Corn Belt -34.9 1,309 852 658 474 448 267 
N. Plains -30.3 630 439 290 225 240 153 
Appalachian -38.1 1,157 716 341 226 658 409 
Southeast -36.3 801 510 219 169 484 290 
Delta States -36.4 594 378 179 135 340 206 
S. Plains -34.1 709 467 247 156 353 250 
Mountain -20.2 470 375 174 143 230 189 
Pacific -18.7 830 675 192 160 535 448 
a 
All farmwork includes manhours used for crops, livestock and over­
head . 
dollars, an increase of 37 percent (Table 54). The results are really 
as expected: increased output requires increased capital investment. 
Flows of major commodities are indicated in Figures 34, 35, and 36. 
Table 54. Capital requirements in 1980 for major categories of inputs with acreage quotas and a 
medium estimate of unsubsidized exports in 1980 
Region Percent change Total capital Projected 1980 value of: 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States + 72.3 198,890 342,630 280,037 40,874 21,719 
Northeast + 24,0 10,924 13,549 8,685 3,673 1,191 
Lake States +112.4 16,065 34,117 25,938 5,983 2,196 
Com Belt +117.7 45,044 98,042 83,471 9,688 4,883 
N. Plains + 58.9 23,043 36,622 25,755 7,269 3,598 
Appalachian + 40.2 15,022 21,058 16,049 3,644 1,365 
Southeast + 84.1 12,597 23,193 20,870 1,197 1,126 
Delta States + 82.8 9,191 16,800 14,638 1,297 865 
So Plains + 47.1 24,154 35,535 30,404 2,906 2,225 
Mountain + 47.3 16,989 25,021 20,004 2,499 2,518 
Pacific + 49.6 25,862 38,693 34,223 2,718 1,752 
14,32 
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Figure 34. Flows of wheat with acreage quotas and a medium estimate of unsubsidized exports. The 
number of states and the quantities of wheat each supplies increases under this level 
of export demand. Wheat for feed remains similar to the previous model 
SURPLUS 
^3 SELF-SUFFICIENT 
t 1 DEFICIT 
Figure 35. Flows of feed grains with acreage quotas and a medium estimate of unsubsidized exports. 
Almost no change is indicated from the previous model. The increase of one million tons 
of exports is supplied by the states of Iowa, Illinois and Indiana, All quantities are 
thousands of bushels of corn equivalent 
SURPLUS 
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Figure 36. Flows of oilmeals with acreage quotas and a medium estimate of unsubsidized exports. 
The flow of oilmeals is unchanged by the increases in wheat exports under this model 
indicating that wheat and soybeans do not, in general, compete for the same cropland. 
Only in Kansas and Minnesota do outshipments change noticeably. Both states shift to 
wheat production as demand increases 
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Acreage quotas and a high estimate of commercial exports in 1980 
This model assumes exports of major commodities are unsubsidized but 
that export demand is equal to the commercial portion plus one-half of 
the subsidized portion of the trend level of demand in 1980. Exports are: 
wheat 924 million bushels, feed grains 38 million tons, oilmeals 17 mil­
lion tons and cotton 5.3 million bales. 
Given these levels of demand, 58.8 million acres of land remain 
unused for crop production. The higher levels of exports require 5.8 
million acres of additional cropland to produce the specified level of 
demand. Wheat acreage increases most, 5.0 million acres followed by 
feed grains which increase by a half million acres and cotton which 
increases by 0.3 million acres. Soybean acreage decreases slightly as 
soybeans move out of the Northern Plains and into the Corn Belt. Higher 
yields in the Corn Belt result in fewer acres being required to produce 
the same level of output. The regional acreages are indicated in Table 55. 
Both equilibrium rents (Table 56) and prices (Table 57) shows slight 
increases with the higher level of exports. Acreage quotas are still 
important in their effect on both land rents and prices. 
Labor requirements for this level of demand are slightly higher. 
Crop production requires an additional 23 million manhours; other require­
ments remain the same. The Appalachian, Delta, and Northeast regions 
still show sizeable declines from 1965 levels. The Southeast region 
increases the use of labor as cotton acreage increases. For the United 
States, labor requirements decline 32 percent as shown in Table 58. 
Capital values increase slightly for the higher level of output 
(Table 59). Almost all regions share the increase although the Delta 
Table 55. Acreages of major crops and unused land by regions of the United States, actual 1965 and 
projected 1980 levels under acreage quotas and a high estimate of unsubsidized exports in 
1980 
Region Wheat Feed Grains Soybeans Cotton Idle Land 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(thousand acres) 
United States 49,313 53,481 98,956 94,529 34,551 33,597 13,621 10,868 55,968 58,796 
Northeast 786 1,454 3,267 3,004 443 559 0 0 1,334 693 
Lake States 1,671 2,397 13,857 11,976 3,781 3,559 0 0 5,428 6,778 
Corn Belt 5,181 4,734 35,027 30,939 19,024 22,372 336 261 10,820 12,002 
N. Plains 21,776 22,118 21,633 20,942 2,178 3,198 0 0 15,111 14,455 
Appalachian 687 676 4,668 6,648 2,247 1,000 891 523 3,230 2,806 
Southeast 200 234 3,883 5,061 1,314 474 1,898 1,047 4,257 4,669 
Delta States 559 101 1,103 1,980 5,300 2,100 3,133 2,612 1,255 4,472 
S, Plains 7,975 8,461 8,304 7,288 264 336 6,120 5,344 8,146 9,284 
Mountain 7,105 9,020 4,342 3,965 0 0 518 500 5,084 2,948 
Pacific 4,373 4,286 2,872 2,728 0 0 725 582 1,285 689 
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Table 56. Equilibrium rents per acre by farm production region with 
acreage quotas and a high estimate of unsubsidized exports 
Rent due 
Total Rent due to acreage 
Region rent to cropland quota 
Northeast 21.31 .95 20.36 
Lake States 20.41 .19 20.22 
Corn Belt 28.67 .65 28.02 
Northern Plains 13.44 .57 12.86 
Appalachian 24.80 1.20 23.60 
Southeast 14.95 .56 14.38 
Delta States 23.70 0 23.70 
Southern Plains 39.48 .94 38.54 
Mountain 14.39 .15 14.24 
Pacific 42.81 8.60 34.22 
regions show the most change. 
Flows of commodities between the regions of the United States are 
shown in Figures 37, 38, and 39. 
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Table 57. Prices of major crops by 
1980 prices with acreage 
sidized exports in 1980 
regions, actual 1965 and projected 
quotas and high estimate of unsub-
Region Wheat Feed grains Soybeans Cotton^ 
1965 1980 1965 1980 1965 1980 1965 1980 
United States 1.34 1.34 1.10 1.41 2.49 1.04 28.0 
Northeast 1.35 1.59 1.30 1.58 2.43 1.21 
Lake States 1.43 1.27 1.01 1.34 2.49 . 94 
Corn Belt 1.35 1.22 1.08 1.16 2.50 .90 
N. Plains 1.36 .90 1.13 1.16 2.35 .94 
Appalachian 1.38 1.60 1.24 1.55 2.44 1.18 
Southeast 1.42 1.71 1.24 1.65 2.49 1.10 
Delta States 1.29 1.62 1.27 1.60 2.50 1.07 
S. Plains 1.34 1.49 1.25 1.24 2.28 .82 --
Mountain 1.26 1.01 1.23 1.64 1.25 
Pacific 1.34 1.06 1.44 1.74 wm mm 1.43 
a 
Regional prices were not calculated for cotton. 
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Table 58, Labor requirements by regions, actual 1965 and projected 
1980 needs under acreage quotas and a high estimate of 
unsubsidized exports in 1980 
Region Percent change All farmwork^ All livestock All crops 
all farmwork 
1965-1980 1965 1980 1965 1980 1965 1980 
(percent) (million manhours) 
United States -31 .8 7,976 5,439 3,066 2,210 3,798 2,603 
Northeast -35 .7 627 403 314 202 226 154 
Lake States -29 .6 849 598 452 320 284 214 
Corn Belt -34 .8 1,309 854 658 474 448 269 
N. Plains -29 .5 630 444 290 225 240 158 
Appalachian -37 .9 1,157 718 341 225 658 410 
Southeast -34 .5 801 525 219 169 484 304 
Delta States -36 .4 . 594 378 179 135 340 206 
S. Plains -34 .0 709 468 247 156 353 251 
Mountain -19 .8 470 377 174 143 230 191 
Pacific -18 .7 830 675 192 160 535 448 
a 
All farmwork includes manhours used for crops, livestock and over­
head. 
Table 59. Capital requirements in 1980 for major categories of inputs under acreage quotas and a 
high estimate of unsubsidized exports in 1980 
Region Percent change Total capital Projected 1980 value of: 
total capital 
1965-1980 
1965 1980 Land and 
buildings 
Machinery 
and 
equipment 
Livestock 
inven­
tories 
(million dollars) 
United States + 75.0 198,890 348,041 285,172 41,150 21,719 
Northeast + 24,6 10,924 13,613 8,759 3,663 1,191 
Lake States +114.0 16,065 34,372 26,204 5,972 2,196 
Corn Belt +120.0 45,044 99,115 84,531 9,701 4,883 
N. Plains + 62.7 23,043 37,490 26,606 7,286 3,598 
Appalachian + 41.5 15,022 21,255 16,234 3,656 1,365 
Southeast + 90.1 12,597 23,942 21,493 1,323 1,126 
Delta States + 95.1 9,191 17,931 15,731 1,335 865 
S. Plains + 48.7 24,154 35,919 30,788 2,906 2,225 
Mountain + 49.0 16,989 25,310 20,201 2,591 2,518 
Pacific + 51.2 25,862 39,094 34,625 2,717 1,752 
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Figure 37, Flows of wheat with acreage quotas and a high estimate of unsubsidized export demand. 
The number of states producing surplus quantities of wheat remains the same as the last 
model; only the quantities from each major wheat producing state increase as exports 
are increased. Wheat for feed declines at this level of demand but still totals 96.8 
million bushels 
• m»"* 
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Figure 38. Flows of feed grains with acreage quotas and a high estimate of unsubsidized exports. 
Feed grains are unaffected by the change in export levels. Only slight changes in the 
quantities supplied by individual states appear 
7,179 
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Figure 39. Flows of oilmeals with acreage quotas and a high estimate of unsubsidized export demand. 
Oilmeals are again unaffected by the change in export demand. Production remains concen­
trated in the Corn Belt and Southern Plains states 
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CHAPTER IV. POTENTIAL USES FOR IDLE CROPLAND 
In each of the models discussed in the previous chapter, the specified 
demand levels were met by using various levels of land, labor, and capital 
resources. In all models except the maximum production model which was 
aimed at determining potential levels of crop output, there remained excess 
land resources after the level of demand was satisfied. In the past sev­
eral years, this excess productive capacity has been controlled by retir­
ing a substantial acreage of cropland from production. However, under 
those circumstances, society not only does not gain any value of produc­
tion from these acres, but society also bears the expense of holding the 
land in idleness. The question results: is there a different arrange­
ment of resources which would lead to a productive use of these idle acres 
and a reduction in cost to society for the process of balancing supply 
and demand of agricultural crop output? From some quarters have come 
the suggestion that this land be returned to less intensive uses, gen­
erally interpreted to mean grassland, forestland or recreational uses. 
This idea is based on the large increase expected in beef consumption 
over the next decade and the belief that inadequate pasture supplies 
are available on which to graze the additional units of beef animals. 
If adequate pasture resources are not available, then supposedly two 
problems could be solved simultaneously -- excess crop production could 
be eliminated with the removal of idle acres and grazing capacity could 
be increased by increasing the quantities of cropland pasture. Thus the 
need arises to determine the availability of pasture supplies over the 
next decade and a half and to balance against this supply the demand for 
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pasture to graze livestock for domestic consumption. 
The Supply of Pasture 
Pasture supplies in the United States are a function of five types 
of grazing. These are; (1) cropland pastured, (2) open permanent pas­
ture, (3) woodland grazed, (4) aftermath grazed, and (5) grazing land 
not in farms. To estimate future pasture supplies requires that each of 
these be projected into the future along with estimates of individual 
pasture yields by type of pasture. Given a set of projected acreages 
and yields, total supplies of pasture can be calculated. These supplies 
are generally measured in terms of feed units which follows the pioneer­
ing work of R. D. Jennings on pasture use (16). As Jennings states, 
"A feed unit is the equivalent in feeding value of a pound of corn" 
(16, p. 1). 
Acreages of pasture — 
The initial step in estimating future acreages of pasture in the 
United States was to set up a time series of state by state acreages of 
pasture by types. Using these data, future estimates of each type of 
pasture were completed. To be certain that individual uses of land did 
not exceed total land in farms, a land use table for the United States 
was developed with major uses projected to 1980. These major uses are 
summarized in Table 60»^ 
^For this analysis, the assumption is made that cropland harvested 
in the United States in 1980 correspond to acreages for the previous 
program model identified as a free market without cotton quotas and with 
trend level exports. 
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Table 60, Land in farms, by use, actual 1949-1964 and projected 1980 
requirements 
Actual 
1980 1964 1959 1954 1949 
Cropland harvested 296,894* 286,885 311,476 332,870 344,399 
Cropland pastured 50,739 57,951 65,517 66,070 69,332 
Cropland not harvested 
and not pastured 74,552 89,968 71,095 60,078 64,108 
Woodland pastured 54,499 82,312 92,568 121,152 134,715 
Woodland not pastured 47,717 63,725 71,636 75,821 85,099 
Other pasture 542,682 489,574 466,225 459,879 415,650 
Improved pasture 70,880 36,118 23,367 17,335 n.a. 
Other land 34,801 39,682 44,991 41,691 45,264 
Total land in farms 1 ,101,884 1,110,097 1,123,508 1,157,191 1,158,566 
* 
Source: (55, 25). 
^Assumes a free market, no cotton quotas and a trend level of exports 
for wheat, feed grains, oilmeals and cotton in 1980. 
As is evident, acres of cropland harvested in 1980 rises approx­
imately 10 million acres over 1965. Cropland pastured, however, under 
present trends will continue to decline and will total 50.7 million 
acres in 1980. At this point in the analysis, the category of "cropland 
not harvested and not pastured" includes 48,2 million idle cropland 
acres which in the previous crop production analysis were unrequired for 
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crop production. Woodland pastured continues to decrease as has been the 
trend of the period covered in Table 60. Woodland not pastured also con­
tinues to decline. Other pasture which includes "improved pasture" is 
expected to increase substantially as other categories decrease. Total 
land is expected to continue decreasing although not by as large an amount 
as in the past. 
To gain a somewhat better understanding of pasture, acreages by kinds. 
Table 61 indicates the regional acreages of the three major types of pas­
ture, As is evident, these figures are a breakdown by regions of the 
data in Table 60. In this manner, it is possible to calculate regional 
supplies of pasture from projected acreages of each kind of pasture. 
Yields of pasture 
The second part of calculating pasture supplies involved determining 
the yields of pasture by regions. For this purpose, yields of each kind 
of pasture were adopted for 1949 from a study published by Jennings in 
1955 (16). These estimates are shown in Table 62 for 1949, To develop 
estimates for 1964 and 1980, the 1949 yields were projected to each year 
based on increases in yields of various types of harvested hay. 
To project cropland pasture yields, the regional yields of tame hay 
including "clover, timothy, and mixtures of clover and grasses" were 
projected to 1964 and 1980. The 1949 hay yield for each region was then 
given an index value of 100 and future years were indexed to the 1949 
yields. The 1949 regional yield for cropland pasture was then projected 
to 1964 and 1980 based on the increase in the tame hay yield index. 
Table 61. Estimated acres of pasture, by kinds and regions, 1949, 1964 and 1980 
Cropland pasture Open permanent pasture Woodland pasture 
1980 1964 1949 1980 1964 1949 1980 ,1964 1949 
(thousands of acres) 
United States 50,788 57,894 69,332 542,684 486,620 415,648 54,499 82,264 134,715 
Northeast 1,578 2,559 4,217 3,766 4,988 6,929 1,308 2,331 4,297 
.Lake States 3,185 4,220 5,730 3,416 4,540 6,151 3,893 6,121 9,918 
Corn Belt 8,646 11,227 14,939 12,193 14,108 16,562 8,214 10,213 13,013 
N. Plains 3,790 4,159 4,672 86,335 80,672 71,326 722 1,271 2,268 
Appalachian 8,163 9,456 11,205 9,144 8,992 9,115 5,151 6,175 7,497 
Southeast 3,128 3,626 4,303 12,518 9,150 6,776 7,748 11,284 16,579 
Delta States 4,090 4,874 5,880 10,457 8,094 5,017 7,565 8,484 9,531 
S. Plains 9,262 9,073 8,960 132,815 112,746 85,062 5,676 13,551 35,608 
Mountain 5,791 4,835 4,212 226,504 204,670 179,696 8,232 14,347 23,663 
Pacific 3,154 3,865 5,214 45,534 38,660 29,015 5,990 8,487 12,341 
Table 62. Estimated yield of pasture, by regions and kinds, 1949, 1964 and 1980 
I 
Cropland pasture Open permanent pasture Woodland pasture 
1980 1964 1949 1980 1964 1949 1980 1964 1949 
(tons of feed units per acre) 
United States .786 .691 .558 .1660 .1280 .0996 .0590 .0572 .0580 
Northeast .645 ,589 .561 .3021 .2650 .2196 .0586 .0537 .0488 
Lake States 1.187 .921 .698 .5314 .3884 .3298 .0605 .0554 .0504 
Corn Belt .990 .818 .639 .6461 .3625 .2629 .0732 .0671 .0610 
Plains .827 .693 .495 .2032 .1626 .1436 .0760 .0696 .0633 
Appalachian .587 .558 .477 .3352 .2560 .1868 .0670 .0614 .0558 
Southeast .713 .652 .555 .4760 .4443 .3374 .0461 .0422 .0384 
Delta States .553 .544 .469 .3779 .3152 .2233 .0646 .0592 .0538 
S. Plains .690 .609 .448 .2135 .1590 .1181 .1349 .1236 .1124 
Mountain .865 .792 .609 .0739 .0527 .0362 .0252 .0231 .0210 
Pacific .874 .765 .643 .0993 .0841 .0550 .0139 .0128 .0116 
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Yields of open permanent pasture were somewhat more difficult to 
estimate. This type of pasture includes both improved and unimproved 
permanent pasture. As a result it was necessary to estimate a weighted 
average yield for the two types of open permanent pasture. For the 
unimproved portion of open permanent pasture, the 1949 estimates of 
Jennings were adopted for each of the three periods for which yields were 
calculated. For improved pasture, yields were made a ratio of the esti­
mated yields of cropland pasture. Through personal contact with extension 
personnel, it was concluded that on the average improved permanent pasture 
yields 88 percent of cropland pasture. Improved permanent pasture yields 
thus were assumed to equal 88 percent of the cropland pasture yield in 
any given region. Yields of unimproved pasture were maintained at their 
1949 level. The result was a weighted average yield which supposes that 
only the improved portion of open permanent pasture increases in yields 
over the 30 year period. 
Woodland pasture yields were assumed to increase slightly over the 
period due to better management. The increase adopted was simply a 10 
percent increase during each 15 year period. However, the sharp decrease 
in acreage is of much greater importance to total production, and over 
the period total output of woodland pasture declines substantially. 
Pasture production 
Each of the various types of pasture production is shown by regions 
in Table 63. Over the period 1949-1980, cropland pasture production 
remains almost constant nationally which indicates that decreases in 
acreage are almost offset by increases in yields. Open permanent 
Table 63. Estimated pasture production, by region and kinds, 1949, 1964 and 1980 
Cropland pasture Open permanent pasture Woodland pasture 
1980 1964 1949 1980 1964 1949 1980 1964 1949 
(thousands of tons of feed units) 
United States 39,934 40,033 38,657 90,124 62,279 41,402 3,216 4,709 7,858 
Northeast 1,018 1,478 2,366 1,138 1,322 1,521 77 125 210 
Lake States 3,781 3,887 4,000 1,815 1,763 2,029 236 339 500 
Corn Belt 8,560 9,184 9,546 7,878 5,114 4,354 601 685 794 
N. Plains 3,134 2,882 2,313 17,543 13,198 10,242 55 88 144 
Appalachian 4,792 5,276 5,345 3,065 2,302 1,703 345 379 418 
Southeast 2,230 2,364 2,397 5,959 4,065 2,286 357 476 637 
Delta States 2,262 2,651 2,758 3,952 2,551 1,120 489 502 513 
S. Plains 6,391 5,525 4,014 28,356 17,927 10,047 766 1,675 4,002 
Mountain 5,009 3,829 2,565 16,739 10,786 6,505 207 331 497 
Pacific 2,757 2,957 3,353 4,522 3,251 1,596 83 109 143 
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pasture increases substantially over the period which results from the 
large increases expected in acreages of improved pasture. Woodland pas­
ture production declines as acreage continues the downward trend estab­
lished in each of the five year censuses since 1949, Total production 
from all pasture sources is increasing and will be summarized after a 
discussion of the components of demand for pasture and grazing. 
Demand for Pasture and Grazing 
Total pasture consumption in the United States has increased from 
105.8 million tons (measured in feed units) in 1940 to 131,6 million tons 
in 1965. The largest part of this utilization comes from cattle and 
calves which consumed 115.1 million tons of the 131,6 million tons of 
pasture utilized in 1965. The remainder is utilized by sheep, horses and 
mules, and hogs, poultry and goats. But the largest proportion by far is 
consumed by cattle and calves. 
Since cattle and calves are the primary users of pasture and since 
the potential demand for beef raises the question of adequate pasture 
supplies, the primary emphasis in the remaining analysis of demand for 
pasture is on cattle and calves. 
Cattle numbers 
In Table 64 a breakdown of cattle numbers by class is given for the 
last fifteen years. In addition, cattle numbers are projected to 1980 
under two alternative levels of beef consumption. Under level I beef 
consumptions is estimated at 117 pounds per capita in 1980; under level II 
beef consumption is projected to rise to 127 pounds per capita in 1980, 
Table 64. Numbers of cattle and calves on farms by classes, January 1 
All 
cattle 
and 
calves 
Kept for milk Other cattle 
Year 
Cows and 
heifers 
2 yrs. 
old + 
Heifers 
1-2 
yrs. old 
Heifer 
calves 
Cows and 
heifers 
2 yrs. 
old + 
Heifers 
1-2 
yrs. old Calves Steers Bulls 
(thousands of animals) 
Actual 
1950 77,963 23,853 5,394 6,208 16,743 4,754 12,516 6,805 1,690 
1955 96,592 23,462 5,786 6,094 25,659 6,514 18,804 8,444 1,829 
1960 96,236 19,527 5,079 5,575 26,344 7,034 20,425 10,574 1,676 
1965 107,184 17,592 4,364 4,745 32,784 8,547 25,306 11,985 1,861 
Projected 
1980-1^ 134,000 13,336 3,330 3,620 46,131 12,670 34,552 17,824 2,537 
1980-11^ 146,475 13,336 3,330 3,620 52,160 13,296 39,247 18,618 2,870 
^Assumes a per capita consumption of 117 lbs. of beef in 1980. 
^Assumes a per capita consumption of 127 lbs. of beef in 1980. 
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The analysis concentrates on estimating the quantities of pasture which 
would be required under each level of beef consumption.^ 
In Tables 65 and 66 the number of cattle under each of the two con­
sumption levels are estimated by regions. These estimates are derived 
Table 65. Estimated cattle numbers, by regions, January 1, 1980 assuming 
a per capita consumption of 117 lbs. of beef 
Milk Beef 
cows Other cows Beef Other 
2 yrs. + dairy 2 yrs. + on feed beef 
(thousands of animals) 
United States 13,336 6,950 46,131 17,381 50,202 
Northeast 2,721 1,257 355 87 602 
Lake States 3,885 2,183 1,116 939 3,792 
Corn Belt 1,827 950 5,794 4,432 12,038 
N. Plains 656 318 7,824 4,032 10,566 
Appalachian 1,240 575 4,101 87 3,481 
Southeast 469 232 3,474 104 3,336 
Delta States 520 285 3,935 35 2,763 
S. Plains 352 183 10,472 1,390 6,139 
Mountain 506 306 6,500 3,146 3,707 
Pacific 1,160 661 2,560 3,129 3,778 
1 
The total numbers of cattle and calves under each of the alterna­
tive levels of beef consumption were estimated by J. Russell Ives of the 
American Meat Institute and Leonard J, Haverkamp of the firm Wilson and Co. 
These numbers were communicated through personal correspondence. 
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Table 66. Estimated cattle numbers, by regions, January 1, 1980 assuming 
a per capita consumption of 127 lbs, of beef 
Milk Beef 
cows Other cows Beef Other 
2 yrs. + dairy 2 yrs. + on feed beef 
(thousands of animals) 
United States 13,336 6,950 52,160 19,360 54,669 
Northeast 2,721 1,257 360 97 619 
Lake States 3,885 2,183 1,146 1,045 3,882 
Corn Belt 1,827 950 5,950 4,937 12,538 
N. Plains 656 318 7,824 4,491 10,566 
Appalachian 1,240 575 4,150 97 3,488 
Southeast 469 232 3,575 116 3,436 
Delta States 520 282 4,135 39 2,813 
S. Plains 352 183 14,673 1,549 9,139 
Mountain 506 306 7,782 3,504 4,380 
Pacific 1,160 661 2,565 3,485 3,808 
using trends in cattle numbers in each region over the last fifteen years. 
By projecting these trends to 1980, a distribution of each class of cattle 
is derived. 
Milk cows and other dairy cattle remain the same under both estimates 
since these animals are kept primarily for the production of milk. The 
number of beef cattle increases under the higher consumption rate. Beef 
cow numbers are projected to increase by six million head; cattle on feed 
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increase by an estimated two million head, and other beef, slightly over 
four million head. Beef imports, particularly live animals, would be 
somewhat higher under the higher level of consumption. 
Pasture needs per animal 
Not all animals consume the same quantities of pasture per animal. 
Even within a given class of livestock, the consumption rate of pasture 
varies substantially by regions. Various regions of the United States 
fill the total roughage needs of farm animals with differing proportions 
of pasture and harvested roughage. In studying Table 67 which shows the 
estimated annual pasture consumption of different classes of animals, it 
is evident that the Northeast feeds more harvested roughage to each 
animal and consequently less pasture is utilized than in most other 
regions. Likewise, the Southern Plains utilizes a higher proportion of 
pasture per animal to fill total roughage needs. Other regions vary 
above and below the United States' average. 
The data of Table 67 reveals a significant fact in pasture utiliza­
tion, The average quantity of pasture consumed by a given kind of animal 
in a given region is highly dependent upon the quantity of pasture avail­
able. In a region where less pasture is available per animal, there is a 
substitution of other roughage to fill total needs. Over time these sub­
stitutions allow for considerable variation in the quantity of beef which 
can be produced with a given acreage and production of pasture. 
Total pasture requirements 
Pasture requirements for each of the two alternative levels of beef 
consumption as well as for other classes of livestock are shown in Table 68. 
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Table 67. Projected pasture consumption per animal in 1980, by region 
and class of livestock 
Dairy Other Beef Fed Other 
cows dairy cows beef beef Sheep 
(tons of feed units per animal) 
United States .68 1.10 1.32 .28 1.16 .304 
Northeast .48 .71 .86 .22 .93 .262 
Lake States .51 .96 .77 .23 .67 .276 
Corn Belt .82 1.13 1.20 .29 .90 .279 
N. Plains .67 1.11 1.19 .29 1.17 .277 
Appalachian .72 1.12 .92 .27 1.11 .301 
Southeast .77 1.43 1.45 .29 1.24 .336 
Delta States .86 1.54 1.41 .28 1.14 .319 
S. Plains .83 1.53 1.52 .25 1.40 .324 
Mountain .60 .97 1.35 .27 1.21 .306 
Pacific .85 1.16 1.21 .31 1.10 .313 
These estimates are derived using the estimates of cattle numbers in 
Tables 65 and 66 and the per animal pasture requirements in Table 67. 
Sheep and other livestock pasture needs are estimated at the national 
level and distributed over the 10 production regions according to the 
present distribution of animals. 
Pasture needs of all animals total 148.9 million tons in 1980 given 
a per capita beef consumption of 117 pounds. If beef consumption in­
creases at a faster rate and reaches 127 pounds per capita by 1980, 
Table 68. Estimated pasture requirements by region and class of livestock for 1980 
Total pasture required Pasture required for Pasture required for 
for all livestock cattle and calves livestock other than 
Region assuming per capita beef assuming per capita cattle and calves: 
consumption of: consumption of: Other 
117 lbs. 127 lbs. 117 lbs. 127 lbs. sheep livestock^ 
(thousands of tons of feed units) 
United States 148,855 163,989 134,861 149,995 8,394 5,600 
Northeast 3,437 3,459 3,083 3,105 140 214 
Lake States 8,542 8,650 7,693 7,801 377 472 
Corn Belt 24,501 25,285 21,644 22,428 1,062 1,795 
N. Plains 25,156 25,289 23,635 23,768 1,006 515 
Appalachian 10,171 10,227 9,197 9,253 168 806 
Southeast 10,341 10,615 9,897 10,171 9 435 
Delta States 9,991 10,331 9,594 9,934 27 370 
S. Plains 27,363 37,988 25,432 36,057 1,539 392 
Mountain 18,234 20,876 14,710 17,352 3,102 422 
Pacific 11,119 11,269 9,976 10,126 964 179 
^Other livestock includes horses and mules, hogs, goats and poultry. 
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pasture requirements will rise to 164.0 million tons. A large part of 
the additional pasture for the higher level of consumption is produced 
and consumed in the Southern Plains. 
Pasture balances 
In Table 69 the supply and demand for pasture are brought together. 
Total pasture production including pasture on farms, nonfarm grazing, 
and aftermath grazing are totaled to derive an estimate of the total 
tons of pasture available in 1980. Both the estimates of pasture not 
on farms and the aftermath grazed are taken from Jennings (16). The 
estimates of nonfarm pasture were increased by 20 percent over the 30 
year period to take account of improvements in grazing land and in man­
agement. Estimates of aftermath grazed were carried forward to 1980 at 
the same level as quantities utilized in 1949. While evidence that 
greater quantities of aftermath (corn stalks, grain straw, vegetable 
residue, etc.) abound, there is no data to indicate that a greater quan­
tity of this aftermath is utilized. Therefore, aftermath grazed has been 
estimated at the same level as in 1949. Taking into account these 
qualifications, total pasture supplies are estimated to total 155.6 
million tons in 1980. 
The quantities of pasture required for all livestock are taken direct­
ly from Table 68. For comparison between supplies and requirements, these 
quantities are entered in Table 69. 
Comparing the supply and demand for pasture, the following points 
appear: under a pasture utilization based on beef consumption of 117 
pounds, total pasture supplies exceed total requirements; under a higher 
Table 69. Pasture balances in 1980 under two alternative levels of per capita beef consumption 
Pasture supply Pasture required Pasture deficit 
Grazing and pasture For all pasture con­ With per capita 
Region 
On 
farm 
Not 
on farm 
After­
math 
Total 
pasture 
suming animals assuming 
per capita beef 
consumption of: 
beef consumption 
in 1980 of: 
117 lbs. 127 lbs. 117 lbs. 127 lbs 
(thousands of tons of feed units) 
United States 133,274 13,954 8,330 155,558 148,855 163,989 - - -  -
Northeast 2,233 109 190 2,532 3,437 3,459 905 927 
Lake States 5,832 268 1,120 7,220 8,542 8,650 1,322 1,430 
Corn Belt 17,039 420 2,580 20,039 24,501 25,285 4,462 5,246 
N. Plains 20,732 487 970 22,189 25,156 25,289 2,967 3,100 
Appalachian 8,202 731 380 9,313 10,171 10,227 858 914 
Southeast 8,546 882 250 9,678 10,341 10,615 663 937 
Delta States 6,703 2,450 310 9,463 9,991 10,331 528 868 
S. Plains 35,513 1,877 1,020 38,410 27,363 37,988 - - - -
Mountain 21,955 5,336 1,010 28,301 18,234 20,876 -  -
Pacific 7,362 1,394 500 9,256 11,119 11,269 1,863 2,013 
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level of beef consumption, total pasture needs are not met with the 
projected supply of pasture. After looking at the national figures, 
some further comparisons at the regional level can be made. These data 
reveal that with present trends in cattle numbers, several regions show 
some deficits in pasture supplies. These deficits for both levels of 
beef production are shown in the right hand side of Table 69. In the 
case of the lower level of beef consumption the deficits which arise are 
the result of a mal-distribution of expected forage consuming animals. 
Both the Southern Plains and Mountain regions show a surplus production 
of pasture supplies. If one is willing to assume that animals will 
follow the pasture supplies, the deficits under this level of beef con­
sumption disappear. However, for both levels of beef consumption the 
analysis was carried through under the initial procedure of estimating 
the pasture required and the supplies available. The result of comparing 
regional supplies and requirements gives the deficits in pasture supplies 
as shown in Table 69. 
Cropland Required for Pasture 
The deficits which appear in regional pasture production allow an 
estimate of the cropland pasture that would be necessary to balance pas­
ture supplies and requirements. Of course, these balances are calculated 
on the assumption that other sources of roughage remain at their specified 
level. Deviation of other pasture sources either above or below the pro­
jected quantities would necessitate a different level of pasture from 
converted cropland. 
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Using the regional pasture deficits from Table 69, the acreages of 
cropland necessary to balance pasture needs are shown in Table 70. Under 
a per capita beef consumption of 117 pounds, 16.1 million acres of crop­
land pasture are required. At the higher consumption rate a more com­
plete utilization of existing pasture supplies was assumed and consequently, 
the increase is not overly large. 
These acreages are necessary to fill the deficits derived in pasture 
production. However, to determine the net additional acres of cropland 
pasture required, it is necessary to consider the expected change in 
present acres of cropland pasture. Again, from Table 70 it is evident 
that present acres of cropland are expected to decline over the next 15 
years. Thus, some of the additional acres used for pasture will simply 
be replacing other acres returned to other uses. The net additional acres 
of cropland, therefore, are derived under each level of beef consumption. 
As the final step in evaluating cropland pasture needs, the acres 
unused for crops from a crop production model are compared with the needs 
for cropland pasture. Table 70 shows the remaining available acres after 
pasture needs are filled. For the United States, a free market with trend 
level exports would leave 48.2 million acres unused in 1980. Deducting 
the pasture needs which are estimated ranging from 9.0 to 11.3 million 
acres of cropland, there remain from 37.0 to 39.2 million acres of crop­
land unused. Most regions show some remaining acres of cropland unused 
for either crops or pasture. 
Table 70. Acres of cropland required for pasture use in 1980, expected change in present acres of 
cropland pasture, net acres of additional cropland pasture required, acres of cropland 
available for noncrop use, and remaining idle acres in 1980 under a free market without 
cotton quotas and with trend level of exports 
Acres of cropland Expected Cropland remaining 
required for change in Net change in acres Acres of after pasture 
Region pasture use in present acres of cropland used for cropland needs are filled 
1980 with beef of cropland pasture, 1964-1980 available in 1980 with 
consumption of; pasture between with beef consumption for non- beef consumption 
117 lbs. 127 lbs. 1964 and 1980 117 lbs. 127 lbs. crop use 117 lbs. 127 lbs. 
(thousands of acres) 
United States 16,091 18,433 -7,109 +8,982 +11,324 48,219 39,237 36,895 
Northeast 1,403 1,437 -981 +422 +456 0 0 0 
Lake States 1,114 1,205 -1,036 +78 +169 4,526 4,448 4,357 
Corn Belt 4,507 5,299 -2,581 +1,926 +2,718 4,101 2,175 1,383 
N. Plains 3,588 3,748 -369 +3,219 +3,379 22,646 19,427 19,267 
Appalachian 1,462 1,557 -1,294 +168 +263 4,194 4,026 3,931 
Southeast 930 1,314 -498 4432 +816 4,930 4,498 4,113 
Delta States 955 1,570 -784 +171 +786 5,758 5,587 4,972 
S. Plains 0 0 +189 +189 +189 1,360 1,171 1,171 
Mountain 0 0 +956 +956 +956 704 0 0 
Pacific 2,132 2,303 -711 +1,421 +1,592 0 0 0 
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CHAPTER V. FARM NUMBERS AND CAPITAL NEEDS 
Structural change within the farm economy has been taking place for 
several decades but at an increasing pace in recent years. As structural 
change has proceeded, farm numbers, acres per farm, workers per farm, 
technological inputs per farm, investments per farm, taxes paid per farm, 
and a host of related factors including location and quality of rural 
schools, sources of production inputs, and even rural church viability 
have been affected by the underlying economic forces. One descriptive 
indicator of the changes occurring in the rural economy is the declining 
number of farms. As farm numbers have declined, the numbers of people 
directly involved in the production process have also declined. The 
result is that changes in farm number have had broad implications for 
the whole rural area. There were fewer people to attend and support 
rural churches as well as fewer children to attend rural schools; the 
costs of supporting churches and schools fell on fewer taxpayers with 
sizeable increases per household (although not necessarily per dollar 
of output). Not the least disturbing social problem was the increasing 
sparseness of population which provided less social interaction and 
involvement; consequently, this caused the truly rural areas, in general, 
to be a less desirable place to live. 
Decline in farm numbers has been a general phenomena for every region 
of the United States. Some regions have changed at a substantially faster 
rate, however. In Table 71 it is evident that the Northeast, Appalachian, 
Southeast, and Delta regions have lost farms at a fast rate. While the 
large change between 1954 and 1959 is partly due to a change in definition 
Table 71. Farm numbers by regions and United States' total with percent change between census years, 
1949-1964* 
All farms 
1964 
Percent 
change 
1959-64 
All farms 
1959 
Percent 
change 
1954-59 
All farms 
1954 
Percent 
change 
1949-54 
All farms 
1949 
United States 3,152,513 14.9 3,703,894 22.6 4,782,416 11.1 5,382,162 
Northeast 227,370 20.2 285,064 24.6 377,951 14.8 443,510 
Lake States 343,383 11.7 388,694 15.1 457,705 9.1 503,251 
Corn Belt 662,761 13.5 766,536 14.9 900,757 9.4 994,458 
N. Plains 271,140 11.2 305,477 11.6 345,476 6.7 370,430 
Appalachian 529,543 17.4 640,875 26.3 869,541 10.5 971,046 
Southeast 272,685 21.1 345,410 34.1 524,225 13.5 605,988 
Delta States 251,505 18.2 307,587 34.8 472,118 15.4 557,993 
S. Plains 293,835 8.7 321,747 21.9 411,926 13.1 473,813 
Mountain 134,114 10.0 149,080 17.2 180,026 7.6 194,858 
Pacific 166,177 14.1 193,424 20.4 242,691 8.9 266,815 
* 
Source: (55). 
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of what constitutes a farm, the change is nevertheless sizeable. 
Projecting Farm Numbers 
Looking toward the future, what change in farm numbers can be expected 
over the next 15 years? The implication of further change is very broad 
for the rural area. As suggested before, schools and churches are directly 
affected. But other types of groups and organizations also have a stake 
in such change. Local government, input suppliers, purchasers and 
processors of farm commodities -- all have an economic interest in the 
rural areas. To all such groups, changing farm numbers and sizes have 
implication for planning future organizations and enterprises. To provide 
information on future structural change, numbers of farms were projected 
to 1980 using a logarithmic equation applied to 160 regions of the United 
States. The equation was of the form 
bT + CD 
F = ae 
where F is farm numbers, T is time, and D is a dummy variable which 
measures the definitional change in farms between the Agricultural Cen­
suses of 1954 and 1959. This functional form was used to project both 
the number of all farms and the number of commercial farms which are 
discussed later. 
All farm numbers 
Projected numbers of farms to 1970, 1975, and 1980 are shown in 
Table 72. For the United States the number of farms is projected to 
decline from 3.2 million in 1964 to 2.2 million in 1980 or by nearly a 
Table 72. Number of farms by regions, actual 1964 and projected numbers for 1970, 1975, and 1980 
Percent 
change 
1964-1980 
* 
Actual Proiacted 
1964 1970 1975 1980 
United States 
00 CM 1 3,152,513 2,768,295 2,492,984 2,248,026 
Northeast -44.4 227,370 182,142 151,522 126,317 
Lake States -24.0 343,383 309,395 283,883 260,840 
Corn Belt -25.0 662,761 594,778 543,756 497,317 
N. Plains -20.6 271,140 248,724 231,316 215,255 
Appalachian -32.6 529,543 455,673 402,714 356,874 
Southeast -34.8 272,685 231,844 202,794 177,829 
Delta States -32.7 251,505 216,623 191,276 169,155 
S. Plains -27.1 293,835 256,679 235,381 214,062 
Mountain -22.4 134,114 122,616 112,936 104,136 
Pacific -24.0 166,177 149,821 137,404 126,242 
'k 
Source: (55). 
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third. The largest change is expected in the Northeast where the projected 
decrease in farm numbers is 44 percent. Various forces including technical 
change in farming and transportation as well as the relocation of produc­
tion to areas of greatest comparative advantage account for differential 
changes among regions. Relatively large declines in farm numbers also 
are indicated for the Southeast and Delta regions as cotton acreage is 
reduced; livestock enterprises increase and farms become more highly 
mechanized. Regions showing the least change include the Lake States, 
Corn Belt, Northern Plains, Mountain and Pacific regions. These regions 
each show approximately a 25 percent decrease in total numbers of farms. 
The expectation of continued decreases in numbers of farms has con­
siderable implications for the rural economy. The continued reduction 
points up that the social and economic problems of rural areas are not 
going to readily disappear unless action is taken to expand the area base 
of the social services provided to rural communities. 
Commercial farm numbers 
Projection of commercial farm numbers were concluded using the same 
methodology as for all farm numbers. Commercial farm numbers are shown in 
Table 73. As indicated, the number of commercial farms is expected to 
decline by only 15 percent over the next 15 years. The smaller decline 
in commercial farms results from the consolidation of farms as the number 
of all farms is reduced. As farms increase in size, a larger proportion 
have sales above $2,500 (the level used by United States Department of 
Agriculture in denoting commercial farms) and consequently, commercial 
farm numbers decline less. If the definition of a commercial farm is 
Table 73. Numbers of commercial farms by regions, actual 1964 and projected numbers for 1970, 1975, 
and 1980* 
Percent 
change 
1964-1980 
* 
Actual Proiected 
1964 1970 1975 1980 
United States -15.2 2,165,727 2,034,791 1,931,822 1,836,690 
Northeast -26.7 155,854 138,578 125,765 114,219 
Lake States -13.9 265,835 251,243 239,760 228,856 
Corn Belt -10.0 497,426 477,733 462,293 447,680 
N. Plains -8.7 235,892 223,152 213,196 203,805 
Appalachian -19.4 325,183 303,680 283,119 262,181 
Southeast -15.4 161,792 151,616 143,673 136,905 
Delta States -17.1 140,944 129,886 122,576 116,852 
S. Plains -14.8 174,030 164,789 155,875 148,238 
Mountain -13.2 100,553 95,291 91,167 87,259 
Pacific -13.8 105,184 98,823 94,398 90,695 
^Commercial farms are defined as farms with over $2,500 gross sales per year. 
"k 
Source: (55). 
213 
changed to $5,000 gross sales by 1980, as should be the prospects, fewer 
farms will be classified as commercial units. However, using the present 
definition, 1.8 million commercial farms are projected for 1980. With 2.2 
million total farms and 1.8 million commercial farms, 0.4 million part-
time farms are indicated for 1980. Hence, the number of part-time farms 
is projected to decline by a third. This decline would result especially 
through the increase in farm size and the attraction of many part-time 
farmers to other occupational opportunities. 
Capital Needs Per Farm 
Using the regional estimates of all farm numbers from Table 72 and 
total capital requirements for each region from the crop production model 
which assumes continuation of the feed grain program, estimates of average 
capital requirements are derived for farms in each of the crop production 
regions of the United States. These estimates are shown in Table 74. 
As a United States' average, capital invested in land and buildings, 
machinery and equipment, and livestock inventories is projected to in­
crease by 94 percent between 1965 and 1980. However, there is a consider­
able difference among regions; the Northeast and Southern Plains more than 
double in total capital requirements. All regions will increase use of 
capital items in 1980 as manhours are reduced and the production process 
becomes more dependent upon capital inputs. 
From the magnitude of increase in per farm capital needs between 
1964 and 1980, it would appear that farm firms of 1980 will face real 
challenges in effecting the large quantities of capital necessary for 
Table 74. Capital investment per farm, actual 1965 and estimated 1980 
Region 
Percent change 
total capital 
1965-1980 
Total capital 
per farm 
1965 1980 
Projected 1980 capital per farm 
for 
Land and Machinery Livestock 
buildings and inventories 
equipment 
United States +94.3 63,089 122,576 93,647 19,268 9,661 
Northeast +117.4 48,045 104,444 64,987 30,028 9,429 
Lake States +94.1 46,784 90,822 56,533 25,870 8,419 
Corn Belt +82.1 67,964 123,744 92,679 22,246 9,819 
N. Plains +84.2 84,986 146,583 104,045 35,823 16,715 
Appalachian +69.5 28,522 48,353 35,078 9,653 3,622 
Southeast +87.9 46,196 86,780 72,986 7,462 6,332 
Delta States +100.4 36,544 73,235 60,388 7,733 5,114 
S. Plains +117.0 82,203 178,402 151,962 14,975 11,465 
Mountain +87.3 126,676 237,315 189,070 24,065 24,180 
Pacific +93.7 155,629 301,397 265,252 22,267 13,878 
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operation. In addition to the capital needs included here for land and 
buildings, machinery and equipment, and livestock inventories, farm opera­
tors will use increasing quantities of production inputs which increases 
the quantity of capital needed. Real problems may arise in intergenera-
tional transfers of these large quantities of capital. The result may be 
substantial changes in the institutional forms of farm ownership and 
operation. 
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CHAPTER VI. SUMMARY 
The nine linear programming models or simulated farm programs were 
given detailed analysis in chapter three. In the last chapter, the struc­
tural changes, storage costs, and alternative cropland uses were analyzed 
in some detail. This chapter summarizes the results of the various phases 
of the study. First, the results of the land, labor, and capital require­
ments for the specified farm programs and levels of exports will be sum­
marized. Later other aspects of the study will be summarized. 
Cropland Requirements 
Table 75 summarizes the land requirements and potentials for other 
uses under each policy alternative and export level. For comparison, 
the 1965 acreages of each crop are included. 
Free markets 
Under a policy of free markets, acreage quotas for cotton, and 1965 
level exports in 1980, 57.9 million acres are required to produce 1,932 
million bushels of wheat (including 375 million bushels of wheat used 
for feed). Average yield per acre is 32,7 bushels. Even with 1965 
levels of exports (when stocks were being lowered), a substantial in­
crease in wheat production will be required from 1965 to 1980. In con­
trast, the 1980 feed grain acreage, based on projected domestic demand 
with exports held at the 1965 level, would be smaller than the actual 
1965 acreage. With an increase in domestic demand, including an addi­
tional 25 million tons of feed grains for livestock production, total 
Table 75. Acreage of cropland required to produce different levels of output under different types 
of farm programs in 1980 U.S. totals 
Policy model Land unused 
and for 
level of exports Wheat Feed grains Soybeans Cotton crops 
Free market with cotton quotas 
1965 level exports 
Trend level exports 
Free market without cotton quotas 
Trend level exports 
Maximum level exports 
Feed grain program 
Trend level exports 
Acreage quotas 
Trend level exports 
Acreage quotas, no export subsidies 
Low estimate (commercial sales only) 
Medium estimate (commercial sales 
plus 25% of subsidized demand) 
High estimate (commercial sales 
plus 50% of subsidized demand) 
* 
Acreages used in 1965 (actual) 
(thousand acres) 
59,672 73,858 29,282 10,011 78,499 
69,455 81,016 42,493 11,329 46,979 
69,978 81,167 42,607 9,300 48,220 
88,673 94,381 58,563 9,654 0 
62,250 89,165 43,076 10,959 45.552 
63,164 96,366 42,214 11,534 37,990 
42,168 93,691 33,804 10,344 71,275 
48,449 93,994 33,614 10,591 64,623 
53,481 94,529 33,597 10,868 58,796 
49,313 98,956 34,551 13,621 55,968 
Source: (118). 
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acreage declines slightly over 25 million acres. Some of the decline in 
feed grains is offset in wheat acreage with wheat substituted for feed. 
With total feed requirements attained under the most efficient inter­
regional pattern of production and minimum national costs, 375 million 
bushels of wheat is used for livestock feed. Wheat produced for feed 
purposes is located mainly in Montana and Idaho. Some also is produced 
for these purposes in Washington, Oregon, and California. The results 
clearly indicate that when wheat is allowed to compete in the feed market, 
wheat provides a cheaper source of feed in these Western States. 
With 1980 soybean yields and exports held at 1965 levels, total 1980 
soybean acreage declines by 5.3 million acres from the actual 1965 acreage. 
This decrease is indicated even though domestic demand increases from 
17 to 20 million tons, or by 18 percent. 
Cotton acreage also declines from 1965 levels. With production of 
14.5 million bales, of which 4.0 million bales are exported, cotton acre­
age falls to 10.0 million acres. Average yield is 1.45 bales per acre or 
725 pounds of cottonlint. Unless the export demand for cotton increases 
over the next decade, further cuts in acreage thus are in prospect. 
Cotton acreage also declines from 1965 levels. With production of 
14.5 million bales, of which 4.0 million bales are exported, cotton acre­
age falls to 10.0 million acres. Average yield is 1.45 bales per acre or 
725 pounds of cottonlint. Unless the export demand for cotton increases 
over the next decade, further cuts in acreage thus are in prospect. 
Land not needed for crops is substantially greater under this free 
market or simulated efficiency model. With exports at 1965 levels in 
1980, land available for other uses increases to 78.4 million acres 
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(as compared to 56.0 million idled under government programs in 1965). 
Under a free market economy, these acres supposedly would be returned to 
less intensive uses, given an adequate time period. However, if land 
retirement programs were used to divert them from crop production, and 
the average cost per acre were similar to the 1965 Feed Grain and Wheat 
programs, which had an average cost of $45.07 per acre, (48) total cost 
would amount to $3.5 billion dollars under 1965 export levels in 1980. 
The impact of export trends and policy on surplus capacity and land 
withdrawal programs for the future is quite obvious. Surplus acreage, 
given attainment of current price levels, will grow substantially if 
1980 exports are only at 1965 export levels. 
The second set of estimates under the free market model with cotton 
quotas projects exports at the 1950-65 trend level. Domestic demand 
remains the same as for the earlier model which met requirements for a 
United States population of 243 million in 1980. Under these higher 
export levels, wheat acreage increases from 49.3 million acres in 1965 
to 69.5 million acres in 1980. Feed grains decrease from the 1965 level 
to 81.0 million acres; soybeans increase to 42.5 million acres; and cotton 
decreases to 11.3 million acres. With these changes, 47.0 million acres 
of cropland would need to be shifted to other uses or remain under 
government programs. 
The substantial reduction in feed grain acreage for 1980, as compared 
to 1965 actual acreage, again partially results from use of a fairly 
large quantity of wheat for feed. The 241 million bushels of wheat used 
for feed is 134 million bushels less than in the previous model but is 
still a significant quantity. Again most of the wheat used for feed is 
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in the western states where wheat has a comparative advantage over feed 
grain and the region has a locational disadvantage in feed grain imports. 
For the next model, based on an end to cotton quotas and exports at 
trend levels, changes in most crop acreage are small from the previous 
model. However, cotton acreage is reduced for the same levels of ex­
ports. With the removal of quotas on cotton, production shifts to the 
higher yielding areas of the Southwest. The reduction in cotton acreage 
increases land unused for crops by 1.2 million acres. To some extent, 
this increase in land unused for crops, which otherwise is planted to 
cotton under a program of acreage quotas, suggests the economic cost 
involved in prolonging cotton in areas of historical production. 
For the last model simulating a free market, all crop land is 
brought into production for 1980. Total output first satisfies domestic 
demand and the remainder then moves into export markets. This model 
simulates a government policy of purchasing and exporting maximum quanti­
ties of agricultural commodities (or foreign nations might purchase these 
quantities depending on the excess beyond commercial export^). Total 
production is allocated among crops and regions to give the most effi­
cient or least cost pattern of production under the conditions that 
(a) minimum or specified domestic requirements of each crop be attained 
in 1980 and (b) any surplus remaining, up to the total capacity of United 
States agriculture, is exported. 
Under these conditions, wheat production for 1980 expands to 88.7 
million acres (with only 24 million bushels used for feed). Feed grains 
require 94.4 million acres, still 5.5 million acres less than in 1965. 
Soybeans use 58.6 million acres and cotton used 9.7 million acres. No 
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unused land or surplus capacity exists. The agricultural economy would 
be "strained" at this level of output, as other details on prices will 
indicate. 
A few general observations can be drawn from these models. It 
appears that the agricultural economy of 1980 can produce substantially 
larger quantities of wheat, feed grains, soybeans and cotton. This pro- i 
duction can be accomplished with different degrees of ease for the various 
crops. As noted previously, the acreage of wheat would increase for 1980 
even if exports remain at 1965 levels. This is true, at least, if wheat 
is allowed to fill the demand for wheat for feed. Feed grains acreage 
provides a different outlook. Feed grain production can be increased 
substantially over the next 15 years with constant or even decreasing 
acreage under a free market. It is quite evident that the technologically 
induced increases in feed grain yields will allow even greater slack in 
land use than existed in 1965. In fact, it is quite probable that wheat 
and feed grains may reverse positions in the ability of each to effect 
substantial surpluses of grain. Wheat acreage may increase slowly over 
the next few years. Feed grains, however, will likely have to decrease 
slowly. These changes represent somewhat of a switch from the last decade. 
Soybeans acreage will likely expand for the next decade. It appears 
that the possibility is good for continued expansion without substantial 
surplus accumulation, which is always a desirable situation. Cotton acre­
age is unlikely to change its downward trend of the last decade. In fact, 
by 1980 a mere nine million acres may be required for cotton production. 
Substantial land will continue to be realized from cotton for other 
crop production. Thus, based on the estimates of this study, the 
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capacity of American agriculture is still large, relative to several 
projected levels of exports in 1980. Substantial surplus capacity can 
be expected through 1980 unless a conscious policy of expanding exports 
to maximum levels is adopted. Lacking that policy, cropland available 
of other less intensive uses in the United States is indicated to range 
between 45 and 75 million acres on the basis of the "efficiency" or 
"free market" models discussed to this point. 
Feed grain program 
Land use estimates are now examined for the model titled "feed grain 
program." For this set of projections and program simulation, historical 
base acreages for each crop are used in each region to restrain crop 
production. The amount of crops planted in each region cannot exceed 
this base acreage but substitution of crops, especially soybeans, is 
allowed. Output is balanced against demand to maintain real prices at 
about the present level. Trend level projections are used for both 
domestic demand and total exports. 
Given these parameters wheat uses 62.5 million acres of cropland 
under this program, about seven million fewer acres than under the 
parallel free market export model for 1980. The difference results from 
the quantity of wheat used for feed. Under this model, higher wheat 
prices cause less wheat to be used as feed. Wheat acreage decreases and 
feed grain acreage increases accordingly by approximately eight million 
acres. Soybean acreage rises slightly, in comparison with the parallel 
free market model, as acreage restraints are imposed on other crops. 
Land not used for crops, surplus potential, is about 46 million acres. 
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an amount only 10 million acres less than land in various government 
programs in 1965. Hence, even without the attainment of all achievable 
efficiency, extension of present farm programs to 1980 would not exhaust 
surplus capacity, even though exports are at trend levels and domestic 
population grows from 193 million to 243 million persons. 
Under the average cost per acre of $45.07 for the 1965 wheat and 
feea grain programs, the cost of holding this surplus land from produc­
tion in 1980 would amount to $2.1 billion. Actually the per acre cost 
to withdraw land from production would increase because of the higher 
yields assumed for 1980, Farmers would not participate if payment levels 
did not increase in line with yield increases. Already payments under 
the present feed grain program are calculated on projected corn yields 
and similar features will likely be added for other programs. Higher 
costs for land retirement programs will likely result. 
Acreage quotas 
Since per acre costs of production control are expected to increase 
as yields per acre advance and prices are supported at favorable levels, 
higher costs of voluntary land retirement can be expected. The possi­
bility of adopting a lower cost, less voluntary program always exists. 
One such program is to substitute compulsory acreage quotas for voluntary 
acreage reduction. Under the voluntary acreage control program just dis­
cussed, land withdrawn from production would generally fall in regions 
with lowest yields and smallest comparative advantage in crop production. 
With more productive land left in crops, fewer acres would be needed 
than under the alternative now to be examined. 
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Under the alternative of compulsory acreage quotas, farmers in each 
region are required to participate by reducing acreages of major crops. 
Thus, both crop production and land idled takes place on soils covering 
a wide range of fertility and productivity. 
With the imposition of acreage quotas, 1980 wheat acreage increases 
slightly over the previous model. The imposition of acreage quotas also 
changes the regional allocation of production. However, shifting wheat 
production out of the major producing areas does not reduce yields signif­
icantly and only a small increase in acreage is necessary to fill the 
same demand level. 
The 1980 feed grain acreage is considerably greater under the acreage 
quota model than under the model feed grain program. The total acreage 
for 1980 is projected at 96 million acres with quotas, as compared to 89 
million acres for the feed grain program. Soybean acreage for 1980 is 
larger for the feed grains model while cotton acreage is slightly larger 
under the acreage quota estimates. Land not used for crop production 
declines to 38 million acres, as—compared to 46 million acres under the 
feed grain program for 1980. The decrease in idle acres -- or what is 
the same, the increase in acres of crops -- indicates the inefficiency of 
acreage quotas. An additional 10 million acres of cropland are required 
to produce the same level of demand. 
Unsubsidized exports 
The remaining models indicate the importance of export subsidies in 
relation to the potential surplus capacity of American agriculture. As 
described earlier, three estimates of commercial exports are examined: 
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(a) the first estimate exports 560 million bushels of wheat, 36 million 
tons of feed grains, 18 million tons of oilmeals and 4.7 million bales 
of cotton; (b) the second estimate exports 741 million bushels of wheat, 
37 million tons of feed grains, 5.0 million bales of cotton; and (c) 
the third estimate exports 924 million bushels of wheat, 38 million tons 
of feed grains, 18 million tons of oilmeals, and 5.3 million bales of 
cottonlint. The basis for these estimates was explained previously. 
As indicated in Table 75, wheat producers are affected most severely 
by a cessation of export subsidies and a reduction in foreign shipments. 
Wheat acreage in 1980 declines by 15 percent from the 1965 actual level 
under the lower estimate of commercial exports, but increases by 4 mil­
lion acres under the highest level of exports. The 1980 acreage of 
feed grains is similar under the three level of exports, but does average 
about 4.8 million acres less than in 1965. A similar pattern prevails 
for 1980 soybean acreage under the three levels of exports. Cotton acre­
age, which is similar under all three export levels for 1980, is reduced 
by 22 percent from 1965 actual acreage. 
Land not needed for these crops, potential surplus capacity, would 
vary greatly under the three export levels. Under the low estimate of 
commercial exports, 71.3 million acres remain unused for crop production 
in 1980. Under a medium estimate of commercial exports, the amount of 
land to be withheld or shifted from crop production in 1980 is 64.6 
million acres. Even under the highest estimate of commercial exports, 
58.8 million acres qualify similarly. In general, all estimates based 
on termination of export subsidies and a decline in outshipments to the 
levels specified show larger quantities of unused land in 1980 than was 
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actually withheld from production under various government programs in 1965. 
Farm Price Levels 
Each of the farm policy models and export levels has a set of prices 
which would exist if that model described the farm economy of 1980. The 
prices provided in Table 76 represent the average cost of producing a 
unit of the specified crop in the United States in 1980. The differences 
which exist thus result from shifting production among regions for a 
given level of output or in the case of increased quantities of output, 
the higher price level results from bringing higher cost regions into 
production. 
Turning to results for 1980, each policy model is listed along 
with 1965 prices in Table 76. Comparing alternative export levels, 
the free market models provide substantial variation in prices. Given 
exports in 1980 equal to 1965 levels, farm prices average substantially 
below actual 1965 prices. Wheat at $1.11 per bushel would be $.23 lower, 
feed grains $.41 lower, soybeans $1.36 lower, and cotton 2.1 cents 
per pound of lint lower. Given the higher projected level of exports 
designated as trend level, prices increase from the previous model. 
Wheat increases to $1.27 per bushel, feed grains remain low at $.76 
per bushel, indicating the increasing yields and decreasing per unit 
costs to come; soybeans increase to $1.25 per bushel, and cotton to 
27.2 cents per pound of lint. Expanding output even further in an 
attempt to maximize exports would cause a substantial increase in 
price levels. Wheat price triples present levels; feed grain prices 
double; soybeans more than double, and only cotton remains lower. The 
Table 76. Prices of major commodities under different levels of output and under different types of 
farm programs for the United States in 1980 
Policy model 
and 
level of exports Wheat Feed grains Soybeans Cotton 
Free market with cotton quotas 
1965 level exports 
Trend level exports 
Free market without cotton quotas 
Trend level exports 
Maximum level exports 
Feed grain program 
Trend level exports 
Acreage quotas 
Trend level exports 
Acreage quotas, no export subsidies 
Low estimate (commercial sales only) 
Medium estimate (commercial sales 
plus 25% of subsidized demand) 
High estimate (commercial sales 
plus 50% of subsidized demand) 
Prices of commodities in 1965 
•k 
1.11 
1.27 
1.27 
4.40 
1.49 
1.92 
1.17 
1.21 
1.34 
1.34 
.69 
.76 
.75 
2.53 
.78 
1.48 
1.41 
1.40 
1.41 
1.10 
1.13 
1.25 
1.23 
6.19 
1 .28  
1.19 
1.04 
1.04 
1.04 
2.49 
25.9 
27.2 
17.2 
23.6 
31.4 
43,7 
41.1 
41.1 
43.1 
2 8 . 0  
^Prices represent a weighted average of the 31 demand region shadow prices from the linear 
programming model. As such these prices include only variable costs of production and do not 
include overhead and other fixed costs of operations. 
Source: (109). 
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latter results from (1) the elimination of cotton quotas, and (2) the small 
increase in exports assumed even if this nation attempts to maximize exports 
of farm commodities. 
Continuation of farm programs in general would result in a higher 
level of farm prices in 1980. Under a feed grain program with trend level 
exports, wheat price rises to $1.49 per bushel; feed grain and soybeans 
would be slightly higher than under a free market, and cotton prices 
would be above even present levels. Acreage quotas would cause an even 
greater increase in wheat, feed grain, and cotton prices. Only soybeans 
show a decrease in price and this results from the lack of quotas on 
soybeans. As other grains, especially soybeans, are restrained in more 
efficient regions, soybeans move into these regions and their average cost 
of production is decreased. 
The elimination of export subsidies has differing effects on 
particular commodities. Also, the continuation of acreage quotas assumed 
under these circumstances prevents some prices from severe drops. Wheat 
price is most affected, dropping from $1.92 under the acreage quota model 
with trend level exports to $1.17 under the same acreage quotas but with­
out export subsidies. Feed grains, soybeans, and cotton do not show as 
much change indicating the lower proportion of these crops which presently 
moves into export channels with export subsidies. 
In general, these results suggest that expanding demand for wheat 
will maintain prices at a fairly constant level. Feed grain prices, by 
contrast, will probably decline even with further increases in demand. 
Soybean prices suggest downward movement over the next decade and cotton 
prices greatly depend upon the type of program which is used to control 
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production. 
Labor Requirements 
Labor requirements under the various farm programs and export levels 
are summarized for 1980 in Table 77. Substantial decreases in farm labor 
needs are indicated over the next 15 years. However, changes in national 
farm programs or levels of crop output appear to have only a small effect 
on the manhours of farm labor used. Technical change dominates the 
amount of labor needed over the next 15 years. Even under a policy of 
maximum output, the total manhours of labor used in agriculture in 1980 
is expected to decline by nearly a third. This change results under a 
28 percent decrease in labor used for livestock, a 30 percent decline in 
labor used for crops and a small decline in manhours used for overhead 
purposes on the farms of the nation. As is evident from the data in 
Table 77, the level of output will not greatly affect the quantity of 
labor used in agriculture in 1980. By then, capital inputs will account 
for such a large part of the production process that an increase or 
decrease in the level of output will require only a small change in labor 
needs. 
The estimates show that under 1980 exports equal to only 1965 ex­
port levels, farm labor would be reduced by only an additional 2.6 per­
cent, as compared to labor requirements with exports at the maximum 
level allowed by production capacity of American agriculture. This 
small difference would be spread over a number of years and would hardly 
be noticeable in a single year. Technological advances will have a far 
greater effect on the magnitude of manhours used in agriculture than will 
Table 77. Manhours of labor required to produce different levels of output under different types of 
farm programs for the United States in 1980 
Policy model Percent change 
and from 1965 All All All 
level of exports manhours used farmwork livestock crops 
(percent) (million manhours) 
Free market with cotton quotas 
1965 level exports 
Trend level exports 
Free market without cotton quotas 
Trend level exports 
Maximum level exports 
Feed grain program 
Trend level exports 
Acreage quotas 
Trend level exports 
Acreage quotas, no export subsidies 
Low estimate (commercial sales only) 
Medium estimate (commercial sales 
plus 25% of subsidized demand) 
High estimate (commercial sales 
plus 50% of subsidized demand) 
Manhours used in 1965 (actual) 
-33.6 
-31.8 
-33.0 
-31.0 
-31.9 
-30.7 
-32.4 
-32.1 
-31.8 
5,299 
5,441 
5,347 
5,501 
5,435 
5,524 
5,391 
5,413 
5,439 
7,976 
2,210 
2,210 
2,210 
2,210 
2 ,210 
2,210 
2,210 
2,210 
2,210 
3,066 
2,479 
2,603 
2,519 
2,654 
2,597 
2,679 
2,558 
2,580 
2,603 
3,798 
Source: (63). 
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either the type of farm program or the level of exports adopted. 
Changes in the number of workers in agriculture are expected to 
be greater than changes in the number of manhours required. This dif­
ference arises because of a fairly large degree of underemployment in 
farming over much of the country. Hence, with two underemployed persons, 
one can leave the industry while the other takes over his task under a 
decline in total labor or manhour requirements. Under a 32 percent 
decline in manhour requirements, a decline of upwards of 40 percent 
in the number of persons employed in agriculture can result over the 
next 15 years. Also, it should be pointed out again that the estimates 
presented tend to be conservative in the sense that they are based on 
trends in technology equal to those of the past. There are numerous 
reasons that these trends will be accentuated in the 15 years ahead: 
the present high age of operators will give rise to many retirements and 
the entry of better educated managers over the next decade and half. 
The projected high employment level will pull many low income persons 
out of agriculture, as will the numerous public programs designed to 
overcome handicaps in education, vocational training, and poverty. The 
rising real cost of labor relative to capital will further speed the 
substitution of capital for labor. Finally, many new technologies are 
in view which will have an important effect in reducing labor requirements 
and in increasing the size and reducing the number of farm and farm enter­
prises . 
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Capital Requirements 
As is evident from Table 78, total capital inputs for agriculture 
are more responsive to the level of output and type of farm program 
than is farm labor. Table 78 suggests that in constant dollars, the 
total capital value of assets in agriculture will increase by 24 per­
cent over the next 15 years if exports remain similar to 1965 and the 
agricultural economy shifts more nearly to a free market. Given a rate 
of inflation of 2 percent per year, the increase measured in current 
dollars would be more nearly 40 percent even under these rather re­
strained situations. Given a more optimistic estimate of exports, cap­
ital requirements will increase substantially, depending upon the farm 
program employed. Under a free market, capital values might increase 
by nearly a third. A feed grain program would increase capital use 
somewhat more and acreage quotas would raise total capital inputs by 
approximately 90 percent. The level of exports is important in capital 
values, but the effect of farm programs is probably much greater. The 
results for the models which eliminate export subsidies suggests that 
capital values increase substantially even though exports drop off 
substantially if acreage quotas are employed to restrain production and 
hold product prices above competitive equilibrium levels. 
The figures above represent capital inputs for all of United States' 
agriculture. The increase will be much larger on a per farm basis be­
cause of the decline in the number of farms. With a third fewer farms 
in 1980, capital requirements per farm will approximately double. Hence, 
new institutions may be required to facilitate intergeneration transfer 
Table 78. Capital requirements for major categories of inputs to produce different levels of output 
under different types of farm programs for the United States in 1980 
Policy model 
and 
level of exports 
Percent 
change in 
total 
capital 
1965-1980 
Projected 1980 value of; 
Total Land Machinery 
capital and and Livestock 
1980 buildings equipment inventories 
(percent) (million dollars) 
Free markets with cotton quotas 
1965 level exports + 24.4 
Trend level exports +34.6 
Free markets without cotton quotas 
Trend level exports +32.7 
Maximum level exports +187.3 
Feed grain program 
Trend level exports +38.5 
Acreage quotas 
Trend level exports +89.8 
Acreage quotas, no export subsidies 
Low estimates (commercial sales only) + 71.6 
Medium estimate (commercial sales 
plus 25% of subsidized demand) + 72.3 
High estimate (commercial sales 
plus 50% of subsidized demand) + 75.0 
247,340 
267,695 
263,919 
571,391 
187,273 38,348 
203,086 42,890 
199,210 
501,727 
42,990 
47,945 
21,719 
21,719 
21,719 
21,719 
Capital investments in 1965 (actual) 
* 
275,554 210,521 43,314 21,719 
377,473 311,398 44,356 21,719 
341,241 279,475 40,047 21,719 
342,630 280,037 40,874 21,719 
348,041 285,172 41,150 21,719 
198,890 159,400 25,200 14,400 
Source: (58). 
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of farms. 
Pastureland Requirements 
The quantities of cropland required for pasture through 1980 does 
appear to solve our surplus capacity problem. According to these esti­
mates, a per capita beef consumption of 117 pounds would not require any 
additional cropland pasture in 1980 if the distribution of beef animals 
followed pasture supplies. If on the other hand, beef cattle numbers 
follow present trends in each region there appears to be a need for 
converting an additional 9.0 million acres of cropland into grass. 
Given beef consumption rates of a higher magnitude, pasture could 
become a scarce factor of livestock production. Under a per capita 
beef consumption of 127 pounds, an additional 11.3 million acres of 
cropland might be required for cropland pasture. However, it should be 
noted that these data assume that the utilization of aftermath grazing 
remains at the same levels of the early 1950's. How realistic such an 
assumption is as yields of field crops increase and consequently the 
quantity of aftermath grows is open to speculation. Only a substantial 
amount of research on pasture production will provide these answers. 
But the final analysis can be stated with some certainty: if idle acres 
of cropland approach 50 million acres in 1980, pasture requirements will 
not use a very large proportion of them. 
Farm Numbers and Capital per Farm 
For the United States the number of farms is projected to decline 
from 3.2 million in 1964 to 2.2 million in 1980, or by nearly a third 
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(Table 79). The number of commercial farms is expected to decline by 
only 15 percent over the next 15 years. As a result, 1.8 million com­
mercial farms are projected for 1980. With 2.2 million total farms and 
1.8 million commercial farms, 0.4 million part-time farms are indicated 
for 1980. Hence, the number of part-time farms is projected to decline 
by a third. This decline would result especially through the increase 
in farm size and the attraction of many part-time farmers to other 
occupational opportunities. 
Table 79. Projected numbers of all farms, commercial farms, and capital 
inputs per farm in 1980 with 1964 farm numbers and 1965 cap­
ital levels per farm for comparison 
Percent 
change 1964 1980 
(thousands) 
Number of all farms - 28.7 3,153 2,248 
Number of commercial farms - 15.2 2,166 1,837 
Capital per farm 
Total + 94.3 63,089 122,576 
Land and buildings + 85.3 50,533 93,647 
Machinery and equipment +141.2 7,990 19,268 
Livestock inventories +111.6 4,566 9,661 
a 
Based on estimates of capital values for January 1, 1965 from (58). 
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Using the estimates of all farm numbers and total capital require­
ments from the crop production model which assumes continuation of the 
Feed Grain Program, estimates of capital are derived for an average farm 
of 1980 in the United States. A.s a United States average, capital invest­
ed in land and buildings, machinery and equipment, and livestock inven­
tories is projected to increase by 94 percent between 1965 and 1980. 
However, there is a considerable difference among inputs; land and 
buildings increase by 85 percent on each farm, machinery and equipment, 
by 141 percent and livestock inventories, by 112 percent. All categories 
of capital show the effect of increasing capital values and decreasing 
farm numbers. 
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CHAPTER IX. APPENDIX 
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Estimated acreages of land available for production of 
specified crops in 1980, for each of the 144 producing 
regions 
Total Total Total 
cropland Region cropland Region cropland 
(000) (000) (000) 
702.0 41 2,349.1 81 1,377.0 
2,218.6 42 1,018.6 82 1,124.3 
800.7 43 2,354.5 83 987.4 
375.9 44 609.8 84 1,224.7 
330.7 45 6,711.5 85 1,766.2 
921.4 46 2,087.7 86 1,466,0 
350.2 47 7,156.4 87 2,483.0 
450.2 48 1,925.8 88 6,082.5 
2,040.2 49 1,649.1 89 3,701.6 
467.4 50 943.2 90 423.6 
332.4 51 2,253.4 91 2,476.2 
4,598.6 52 5,682.9 92 2,382.5 
347.1 53 1,894.6 93 470.3 
574.3 54 4,914.8 94 2,442.0 
138.5 55 10,324.7 95 3,987.0 
873.9 56 3,150.3 96 4,456.6 
156.9 57 3,024.6 97 3,523.5 
896.8 58 2,153.6 98 508.4 
1,593.9 59 777.7 99 279.4 
137.8 60 2,376.6 100 3,185.0 
2,223.9 61 3,373.3 101 126.6 
1,245.6 62 1,458.8 102 687.0 
1,228.0 63 2,577.3 103 1,789.4 
291.3 64 2,253.1 104 3,657.3 
1,412.7 65 6,764.8 105 2,028.8 
1,584.4 66 2,091.4 106 402.2 
1,141.7 67 4,504.2 107 398.4 
307.8 68 112.4 108 527.5 
351.8 69 1,577.7 109 2,649.2 
596.3 70 3,529.7 110 430.5 
416.9 71 1,245.5 111 234.4 
1,167.4 72 870.5 112 509.6 
5,883.6 73 3,297.7 113 1,424.3 
971.3 74 3,811.2 114 397.2 
360.2 75 338.2 115 363.6 
836.8 76 1,794.0 116 1,000.7 
1,702.4 77 775.2 117 1,374.3 
6,896.1 78 1,786.8 118 1,413.5 
1,417.0 79 1,895.1 119 305.2 
1,755.4 80 4,499.4 120 361.0 
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Table 80. (Continued) 
Total Total Total 
Region cropland Region cropland Region cropland 
(000) (000) (000) 
121 1,704.1 131 33.7 141 310.7 
122 172.3 132 81.8 142 805.2 
123 1,018.5 133 1,140.5 143 154.8 
124 332.0 134 164.0 144 75.0 
125 1,564.2 135 218.1 
126 1,420.4 136 275.1 
127 2,765.8 137 936.8 
128 486.1 138 146.0 
129 145.1 139 25.2 
130 442.8 140 282.3 
Table 81. Yields of major field crops, actual 1965 and projected 1980 
Area Wheat Soybeans Corn Oats Barley Grain sorghum Cotton 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(bushels/acre) (pounds/a ere) 
U.S. 27. 2 32. 3 24. 6 29. 3 73. 1 97. 4 50. 2 59. 1 43. 5 48. 6 50.0 61. ,8 532 754 
New York 36. 0 43. 6 15. 0 19. 2 57. 0 73. 4 55. 0 73. 0 40. 0 47. 5 — — wm •— mm mm 
New Jersey 35. 0 41. 7 23. 5 28. 9 68. 0 90. 8 37. 0 44. 9 48. 0 59. 7 
Pennsylvania 34. 0 39. 9 24. 0 26. 5 65. 0 79. 4 46. 0 60. 7 48. 0 48. 8 
Ohio 32. ,0 40. 2 24. 5 30. ,5 75. 0 95. 2 56. 0 79. 4 42. 0 41. 1 
Indiana 34. ,0 48. 5 28. ,0 35. ,4 94. 0 116. 1 52. 0 69. 6 38. 0 50. 2 70.0 87 .1 
Illinois 35. .5 49. ,0 29. ,0 34. ,0 92. ,0 115. ,2 57. ,0 69. 7 39. ,0 38. .9 64.0 75 .1 - - - -
Michigan 33, ,0 45. ,6 22. 0 28, ,8 62. ,0 87. ,9 49. ,0 65. , 6 39. ,0 51. ,1 
Wisconsin 32, ,4 45. ,3 18, .5 19, ,8 76. ,0 95. ,0 61, .0 77. ,4 50, ,0 55. ,3 
Minnesota 27 .8 31. ,6 18, .5 26 .6 61, ,0 80, ,3 55, .0 64, .0 44, .0 45, .2 
Iowa 19 .0 30, .2 25 .5 34, .3 82, .0 109, .2 54, iO 63, .3 44, .0 53, .3 67.0 83 .2 - - - -
Missouri 27 .5 43, .7 26 .0 30 .8 72 .0 87 .0 36 .0 48, .7 32 ,0 41, .6 57.0 70 .3 575 793 
North Dakota 26 .5 25 .7 18 .0 17 .9 37 .0 45 . 6 52 .0 60, .7 41 .0 46 .3 - - -- - -
South Dakota 18 .0 19 .5 17 .0 20 .5 39 .0 48 .0 48 .0 48, .5 38 .0 40 .9 30.0 53 .2 
Nebraska 20 .0 29 .3 24 .0 34 .3 67 .0 89 .9 40 .0 45 .4 30 .0 34 .8 54.5 78 .5 
Kansas 24 .0 30 .0 20 .0 23 .3 59 .0 76 .4 32 .0 40 .8 26 .5 35 .9 45.0 53 .4 - -
Delaware 36 .0 40 .0 25 .0 29 .6 75 .0 86 .4 38 .5 28 .6 43 .0 58 .1 
Maryland 33 .0 36 .5 27 .0 32 .3 74 .0 84 .0 46 .5 57 .1 43 .0 51 .8 --
Virginia 30 .0 36 .2 20 .5 25 .0 68 .0 71 .9 43 .0 40 .7 43 .0 48 .7 42.0 47 . 6 298 367 
West Virginia 29 .0 34 .7 - - 50 .0 57 .5 39 .0 52 .2 41 .0 46 .9 - - --
North Carolina 29 .0 36 .5 24 .5 34 .2 70 .0 90 .5 43 .0 44 .8 38 .0 49 .1 48.0 31 .4 286 423 
South Carolina 27 .0 34 .2 22 .5 30 56 .0 73 .1 38 .0 45 .6 35 .0 47 .9 30.0 36 .8 480 527 
Georgia 29 .0 39 .0 20 .5 26 1.5 51 .0 71 .0 41 .0 56 .8 31 .0 49 .3 34.0 37 .3 460 629 
Florida - - 26 .0 28 .2 44 .0 64 .4 38 .0 54 .0 - -- 313 489 
Table 81. (Continued) 
I 
Area Wheat Soybeans Corn Oats Barley Grain sorghum Cotton 
1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 
(bushels/acre) (pounds/acre) 
Kentucky 32. ,0 40. 3 24 .0 31 .2 69. 0 89. 8 37. 0 52, .0 34. 0 44. 2 40, .0 54. 9 — — 
Tennessee 28. ,0 35. 7 23 .5 31 .3 52. 0 68. 6 39. 0 48, .6 28. 0 39. 0 41, .0 52. 4 634 836 
Alabama 26. ,0 35. 1 23 .0 34 .0 44. 0 58, 9 34. 0 46, .0 — - - 26 .0 33. 7 490 632 
Mississippi 28, .0 30. 1 22 .5 28 .3 40. 0 55. ,3 40. ,0 54, .0 - - - - 35 .0 45. 2 691 930 
Arkansas 26, .0 44, 1 21 .5 26 .3 37. 0 49. 1 50. ,0 68, .9 30. 0 39, 9 35 .0 39. 9 611 817 
Louisiana 21, .0 35. 5 21 .5 31 .2 35. 0 48. ,0 27. ,0 41, .5 - - - - 35 ,0 40. 0 553 775 
Oklahoma 28 .0 29. 8 15 .5 24 .4 34. 0 47. .6 34. 0 40 .2 31, 0 36. ,1 37 .0 41. 2 300 448 
Texas 22 .5 24. 6 28 .0 32 .4 33. 0 45, ,1 25, ,0 31 .0 19. 0 28. ,9 52 .0 62. 1 408 583 
Montana 25 . 6 25. 9 - - _ 60. 0 100, ,3 44, ,0 44 .9 39. ,0 35. ,7 
Idaho 44 .9 47. 9 -- -- 78. 0 112, .7 57, .0 68 .2 52. ,0 53, ,0 
Wyoming 12 .8 21. 8 -- -- 55. .0 112, .0 39 .0 43 .5 43, ,0 47, ,0 
Colorado 15 .7 18. 6 -- -- 70, .0 111, .3 38 .0 49 .0 39, ,5 43, ,8 35 .5 39, 1 — " 
New Mexico 24 .5 27. 0 -- -- 55. ,0 84, .5 37 .0 61 .0 46, .0 73, .6 65 .0 76. .7 699 960 
Arizona 46 .0 61. . 6 -- -- 27. ,0 39 .9 42 .0 55 .4 73, .0 94 .3 70 .0 89. ,9 1,066 1,330 
Utah 32 .3 27. ,4 -- -- 71. ,0 97 ,4 55 .0 59 .4 60 .0 61, .9 -- - - -  - — -
Washington 40 .0 46. ,4 -- -- 75, ,0 129 .0 54 .0 55 .1 49 .0 56 .1 -- - •  -  - -  -
Oregon 37 .4 43. .9 -- -- 74, .0 111 .9 50 .0 69 .9 46 .0 49 .0 -- - -
California 26 .5 34, .2 -- -- 84, .0 129 .3 44 .0 53 ,7 51 .0 72 .0 73 .0 97, .9 1,126 1,314 
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Summary of land use and crop rents by producing regions for a free market without cotton 
quotas and with trend level exports in 1980 
Land in 
Land in feed 
Land in feed grains- Land in 
wheat grains soybeans soybeans 
Land in 
cotton 
Idle 
land 
Equilibrium rent/acre 
Total 
land 
Wheat 
land 
Feed 
grain 
land 
Cotton 
land 
702.0 
1,123.7 
330.7 
562.2 
233.7 
(thousand acres) 
800.7 
375.9 
359.2 
2,040.2 
1,094,9 
350.2 
450.2 
233.7 
6.34 
4.07 
22.74 
26.10 
5.46 
6.32 
5.36 
4.37 
(dollars per acre) 
K> 
Ln 
3,957.6 
287.2 
69,2 
78,5 
448.4 
797,0 
332.4 
641.0 
347.1 
287.1 
69.3 
873.9 
78.4 
448.4 
796.9 
137.8 
145.7 
614.0 
706.3 
614.0 
145.6 
706.4 
2,223.9 
1,245.6 
3.13 
2.44 
8.13 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
(Continued) 
Land xn r. • i • i. • ^ / 
^ Equilibrium rent/acre 
Land in feed ^ 
Land in feed grains- Land in Land in Idle Total Wheat Feed Cotton 
wheat grains soybeans soybeans cotton land land land grain land 
land 
(thousand acres) 
792.2 792.2 
1,141.7 
307.8 
351.8 
596.3 
(dollars per acre) 
5.35 
1,417.0 
366.3 
2,530.3 
485.7 
360.2 
418.4 
1,702.4 
5,013.8 1,882.3 
715.1 
2,941.8 
485.6 
418.4 
416.9 
1,167.4 
411.5 
5.47 
11.74 
4.01 
14.40 
12.49 
20.01 
Ln N) 
674.0 
2,349.1 
1,018.6 4.97 
574.4 1,780.1 1.52 
609.8 12.94 
4,077.4 2,634.1 10.13 
1,043.9 1,043.8 .60 
7,156.4 22.16 
962.9 962.9 1.93 
1,165.1 484.0 5.25 
943.2 5.69 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
(Continued) 
Land in 
wheat 
Land in 
Land in feed 
feed grains- Land in Land in 
grains soybeans soybeans cotton 
Equilibrium rent/acre 
Idle Total Wheat Feed Cotton 
land land land grain land 
land 
2,253.4 
939.8 
948.2 
344.8 
(thousand acres) 
460.4 
823.6 
3,024.6 
2,153.6 
1,901.7 
947.3 
4,701.0 
2,326.7 
1,193.8 
2,841.4 
947.3 
2,457.4 
5,162.4 
388.8 
1,182.8 
1,509.2 
44.1 
(dollars per acre) 
.77 
7.02 
11.80 
6.30 
6.52 
2.63 
11.07 
2.53 
N3 Ln U) 
2,577.3 
1.416.3 
2.091.4 
3,373.3 
3,219.9 
56.2 
1,458.8 
2.253.1 
2,128.6 
4.504.2 
56.2 
1,577.7 
3,529.7 
.80  
563.8 
338.2 
2,864.8 
3,811.2 
1,245.5 
306:7 
432.9 
10.04 
7.96 
Table 82. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
76 1,794.0 
77 775.2 
78 893,4 893.4 
79 1,581.6 313.5 
80 
81 1,377.0 
82 
83 
84 1,224.7 
85 883.1 883.1 
86 7.8 725.2 733.0 
87 2,121.1 361.9 
88 6,082.5 
89 3,701.6 
90 
91 2,476.2 
92 2,382.5 
93 
94 2,442.0 
95 351.8 
96 4,456.6 
97 
98 254.2 254.2 
99 279.4 
100 3,185.0 
Equilibrium rent/acre 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
4,499.4 
(dollars per acre) 
10.18 
18.02 
.79 
8.55 
12.22 
1,124.3 N, 
987.4 
3.45 
5.38 
1.60 
3.06 
11.48 
13.49 
423.6 
4.22 
6.96 
470.3 
6.73 
3,635.2 41.84 
13.78 
3,523.5 24.44 
8.33 
11.01 
17.14 
Table 82. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
101 126.6 
102 
103 
104 3,657.3 
105 2,028.8 
106 402.2 
107 398.4 
108 523.5 
109 2,649.2 
110 
111 234.4 
112 509.6 
113 1,424.3 
114 397.2 
115 363.6 
116 1,000.7 
117 1,374.3 
118 1,413.5 
119 305.2 
120 361.0 
121 1,704.1 
122 
123 257.6 
124 
125 
Equilibrium rent/acre 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
(dollars per acre) 
18.40 
687.0 29.12 
9.67 
10.69 
9.96 
2.76 
5.58 
4.0 
430.5 
6.54 K 
6.83 
4.26 
14.08 
6.94 
21.26 
42.76 
29.51 
32.80 
33.98 
32.56 
19.71 
172.3 
760.9 
332.0 
1,564.2 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
(Continued) 
Land in 
wheat 
Land in 
Land in feed 
feed grains- Land in Land in 
grains soybeans soybeans cotton 
Equilibrium rent/acre 
Idle Total Wheat Feed Cotton 
land land land grain land 
land 
486.1 
(thousand acres) 
1,382.9 1,382.9 
72.6 
(dollars per acre) 
1,420.4 
72.5 
442.8 
5.51 
3.71 
33.7 
81.8  
1,140.5 24.79 
82.0 82.0 4.94 
109.0 109.1 
275.1 
936.8 19.27 
146.0 22.17 
25.2 13.27 
282.3 6.71 
40.9 269.8 
805.2, 49.16 
154.8 28.20 
37.5 37.5 1.80 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Summary of land use and crop rents by producing regions for a free market without cotton 
quotas and with maximum level of exports in 1980 
Land in 
wheat 
Land in 
feed 
grains 
Land in 
feed 
grains-
soybeans 
Equilibrium rent/acre 
Land in 
soybeans 
Land in 
cotton 
Idle 
land 
Total 
land 
Wheat 
land 
Feed 
grain 
land 
Cotton 
land 
702.0 
1,109.3 
330.7 
(thousand acres) 
921.4 
400.3 
187.9 
175.1 
225.1 
1 , 0 2 0 . 1  
233.7 
1,109.3 
400.4 
188.0 
175.1 
225.1 
1,020.1 
233.7 
(dollars per acre) 
120.70 
110.36 
149.46 
152.19 
110.92 
136.81 
94.08 
91.11 
146.05 
138.72 
N) 
Ln 
173.5 
69.3 
1 6 6 . 2  
2,299.3 
287.1 
436.9 
78.4 
448.4 
796.9 
68.9 
166 .2  
,299.3 
173.6 
287.1 
69.2 
437.0 
78.5 
448.4 
797.0 
68.9 
120.65 
123.64 
92.18 
103.46 
83.01 
77.46 
152.64 
55.52 
76.85 
92.08 
1,111.9 
622 .8  
614.0 
145.7 
706.3 
1,112.0 
622.8  
614.0 
145.6 
706.4 
79.15 
86.16  
132.30 
117.34 
131.76 
Table 83. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
26 792.2 792.2 
27 570.9 570.8 
28 153.9 153.9 
29 351.8 
30 298.1 298.2 
31 208.4 208.5 
32 583.7 583.7 
33 2,941.8 2,941.8 
34 971.3 
35 360.2 
36 836.8 
37 1,702.4 
38 6,896.1 
39 395.0 706.3 315.7 
40 566.2 726.4 462.8 
41 2,349.1 
42 1,018.6 
43 2,354.5 
44 609.8 
45 6,711.5 
46 2,087.7 
47 7,156.4 
48 426.8 536.1 962.9 
49 824.5 824.6 
50 943.2 
Land in 
cotton 
Idle 
land 
Equilibrium rent/acre 
Total Wheat Feed Cotton 
land land grain land 
land 
(dollars per acre) 
145.62 
101.67 
106.95 
125.25 
115.94 
90.70 
105.42 
136.33 
177.12 
150.63 
146.79 
174.35 
197.50 
179.70 
117.04 
121.70 
134.00 
120.90 
139.87 
189.92 
175.94 
214.22 
130.18 
138.65 
Table 83. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
51 2,253.4 
52 2,841.5 2,841.4 
53 1,428.6 466.0 
54 2,457.4 2,457.4 
55 8,657.5 1,667.2 
56 1,575.1 1,575.2 
57 3,024.6 
58 1,785.4 368.2 
59 388.9 388.8 
60 1,193.8 1,182.8 
61 1,686.6 1,686.7 
62 729.4 729.4 
63 2,577.3 
64 2,253.1 
65 6,764.8 
66 2,091.4 
67 2,214.1 2,290.1 
68 56.2 56.2 
69 1,577.7 
70 3,529.7 
71 1,245.5 
72 870.5 
73 2,526.3 771.4 
74 1,905.6 1,905.6 
75 338.2 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
(dollars per acre) 
121.85 
146.14 
185.48 
145.53 
170.64 
125.38 
161.98 
151.75 
94.51 
124.02 
111.05 
78.69 
104.47 
91.57 
72.60 
69.06 
54.59 
80.49 
57.10 
45.39 
55.38 
65.68 
79.71 
144.68 
94.80 
Table 83. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
76 1,794.0 
77 775.2 
78 893.4 893.4 
79 947.5 947.6 
80 4,499.4 
81 1,377.0 
82 1,124.3 
83 559.9 427.5 
84 1,224.7 
85 883.1 883.1 
86 733.0 733.0 
87 1,241.5 1,241.5 
88 3,041.3 3,041.2 
89 3,701.6 
90 423.6 
91 2,476.2 
92 2,382.5 
93 235.1 235.2 
94 2,442.0 
95 16.6 
96 4,456.6 
97 
98 254.2 254.2 
99 279.4 
100 3,185.0 
Equilibrium rent/acre 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
(dollars per acre) 
105.36 
169.98 
147.19 
110.31 
119.84 
144.51 
119.26 
102.62 
115.50 
100.21 
95.61 
89.73 
104.08 
99.36 
105.83 
N3 
o\ 
o 
3.970.4 
3.523.5 
105.01 
87.11 
95.93 
99.49 
190.20 
81.20 
127.64 
72.47 
69.67 
102.63 
Table 83. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
101 126.6 
102 
103 
104 3,657.3 
105 2,028.8 
106 402.2 
107 398.4 
108 527.5 
109 2,649.2 
110 
111 234.4 
112 
113 1,424.3 
114 397.2 
115 363.6 
116 1,000.7 
117 1,374.3 
118 1,413.5 
119 305.2 
120 361.0 
121 1,624.6 
122 172.3 
123 1,018.5 
124 332.0 
125 
(thousand acres) 
1,789.4 
430.5 
782.1 782.1 
Equilibrium rent/acre 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
(dollars per acre) 
91.86 
687.0 101.10 
113.59 
85.77 
95.65 
62.83 
91.27 
53.21 
57.93 
74.07 
509.6 
48.38 
54.16 
143.08 
80.30 
178.24 
193.48 
159.19 
148.45 
128.27 
115.84 
79.5 80.25 
77.03 
104.63 
85.52 
100.13 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
(Continued) 
Land in 
wheat 
Land in 
feed 
grains 
Land in 
feed 
grains-
soybeans 
Equilibrium rent/acre 
Land in Land in Idle Total Wheat Feed Cotton 
soybeans cotton land land land grain land 
land 
2,765.8 
486.1 
72.5 
221.4 
(thousand acres) 
710.2 710.2 
72.6 
221.4 
(dollars per acre) 
134.53 
139.45 
130.27 
91.09 
86.77 
109.1 
275.1 
81.8  
936.8 
146.0 
141.1 
16.9 
82 .0  
16 .8  
5 70.2 
8 2 . 0  
109.0 
141.2 
570.3 
25.2 
29.05 
64.14 
93.77 
85.67 
102.14 
64.50 
131.07 
115.36 
79.80 
124.60 
to 
N) 
72.0 
154.8 
75.0 
310.7 
733.2 
122.12 
234.71 
141.75 
124.87 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
Summary of land use and crop rents by producing regions for a feed grain program with 
trend level exports in 1980 
Land in 
Land in 
feed 
Equilibrium rent/acre 
Land in feed grains- Land in Land in Idle Total Wheat Feed Cotton 
wheat grains soybeans s oybeans cotton land land land grain land 
land 
(thousand acres) (dollars per acre) 
311.9 390.1 16.13 
746.5 362.8 1,109.3 4.05 9.11 
103.2 344.4 344.4 8.7 16.32 .84 9.41 
197.3 178.6 25.67 3.55 
48.5 282.2 14.90 
39.3 563.4 318.7 4.93 11.72 4.89 
350.2 
450.2 
1,280.7 759.5 ' 7.26 1.79 
14.0 233.7 219.7 16.46 
332.4 
134.3 2,948.9 1,488.6 26.8 8.57 .05 
62.2 284.9 5.96 
71.9 287.2 215.2 10.23 
19.9 69.2 49.4 1.13 
873.9 
78.5 13.7 64.7 15.39 
448.4 448.4 
797.0 796.9 
6.0 131.8 5.01 
739.0 1,484.9 44.90 
622.8 101.8 521.0 25.71 
19.4 73.5 614.0 521.1 5.08 8.94 67.89 
7.9 145.6 93.0 44.8 11.69 39.97 
145.2 706.4 319.0 242.1 10.86 
ro 
U> 
Table 84. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
26 105.0 305.4 792.2 
27 154.9 
28 
29 
30 
31 
32 
33 1,363.3 2,530.3 1,990.0 
34 169.9 315.8 485.6 
35 27.9 241.8 90.5 
36 151.1 267.3 418.4 
37 312.7 854.8 534.9 
38 894.0 3,792.5 2,209.6 
39 232.4 68.3 789.0 327.3 
40 517.6 715.1 
41 40.5 
42 11.4 979.9 
43 50.1 1,825.0 
44 2.1 590.7 17.0 
45 220.3 899.0 5,071.1 521.1 
46 2.2 1,041.7 1,043.8 
47 418.5 4,315.5 2,422.4 
48 410.9 552.0 962.9 
49 380.6 443.9 824.6 
50 232.5 189.5 
Equilibrium rent/acre 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
(dollars per acre) 
316.4 65.4 17.19 20.76 
986.8 2.54 
5.8 302.0 86.57 
351.8 
596.3 
416.9 
1,167.4 
3.03 g 
9.10 2.91 
9.46 4.75 6.16 
5.35 5.75 
16.61 .24 2.09 
16.23 8.11 1.23 
14.90 18.78 
522.7 3.24 
2,308.6 
27.3 2.65 
479.4 18.10 
11.20 2.46 .07 
11.86 11.05 
2.34 3.19 
22.11 8.01 1.91 
3.18 8.86 
3.34 15.20 
.6 520.6 19.56 38.69 
Table 84. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
51 441.6 
52 737.1 2,104.4 2,841.4 
53 326.5 620.8 947.3 
54 87.1 2,457.4 
55 10.8 4,624.4 527.1 5,162.4 
56 32.5 2,407.2 710.6 
57 3.1 2,567.1 454.4 
58 37.7 1,458.3 657.6 
59 11.4 388.8 
60 34.3 1,159.5 1,182.8 
61 982.9 1,718.4 672.0 
62 112.8 729.4 
63 683.2 1,650.4 243.7 
64 1,105.8 166.7 
65 3,674.5 2,760.2 330.1 
66 1,498.9 563.9 
67 2,904.4 
68 56.2 56.2 
69 1,224.3 
70 
71 
72 404.5 
73 2,864.8 432.9 
74 3,791.7 19.5 
75 166.9 
Land in 
cotton 
(dollars per acre) 
1,811.8 13.40 
6.77 14.44 
13.49 10.01 
2,370.3 10.18 
7.93 9.14 
8.98 8.00 .54 
3.73 6.11 .48 
13.67 4.01 .99 
377.5 13.13 
5.19 3.20 
7.27 .82 
616.6 9.87 
980.6 .50 24.60 .47 
7.37 
.18 5.99 2.57 
28.6 6.61 .36 
1,599.8 .54 
1.09 
353.4 3.29 
3,529.7 
1,245.5 
466.0 3.92 
.03 
12.07 .39 
171.3 16.63 
Equilibrium rent/acre 
Idle Total Wheat Feed Cotton 
land land land grain land 
land 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
(Continued) 
Land in 
Land in feed 
Land in feed grains- Land in Land in 
wheat grains soybeans soybeans cotton 
Equilibrium rent/acre 
Idle Total Wheat Feed Cotton 
land land land grain land 
land 
(thousand acres) 
1,412.7 
437.5 
361.8 
1,008.2  
1,292.3 
337.6 
378,8 
420.8 
1.135.5 
966.6 
1.915.6 
4.617.4 
2.360.7 
157.1 
2.476.2 
1.998.5 
363.1 
1.478.3 
1,481.3 
910.8 
60 .8  
208.3 
25.9 
219.9 
337.7 
3,207.1 
858.5 
592.6 
1.420.0 
1.258.1 
384.0 
259.5 
1,426.6 
1,035.0 
1 ,028 .6  
118.3 
131.3 
531.6 
518.5 
211.3 
45.1 
738.9 
1,271.9 
893.4 
886.9 
630.7 
499.4 
567.4 
254.2 
381.3 
786.7 
6 0 8 . 6  
704.2 
340.2 
1,354.6 
1,162.2 
37.9 
63.9 
1,010.3 
8 2 . 8  
266.5 
107.2 
1,156.2 
8 . 0  
71.3 
1,823.5 
(dollars per acre) 
19.68 
7.35 
1.86  
8 . 6 6  
.45 
12.29 
4.90 
6.38 
5.79 
3.82 
11.62 
14.29 
2.74 
6.44 
22.05 
6.34 
6 . 8 1  
8.25 
7.29 
6.95 
.  60 
4.11 
8.38 
5.20 
7.89 
9.11 
20.29 
3.76 
12.21 
8.85 
9.55 
8.50 
20.51 
17.82 
14.74 
16.86 
25.68 
20.88  
2.33 
.42 
.01 
15.05 
1.55 
.84 
4.14 
cr> ON 
65.03 
185.30 
72.44 
133.23 
22.78 
37.28 
75.61 
Table 84. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
101 
102 
103 
104 2,727.7 929.6 
105 1,475.1 553.7 
106 
107 270.6 127.8 
108 
109 2,054.2 
110 
111 154.2 
112 100.6 
113 625.8 
114 212.4 
115 348.3 15.3 
116 863.5 137.2 
117 1,326.1 48.2 
118 1,413.5 
119 277.7 27.5 
120 88.5 272.5 
121 193.8 805.0 
122 1.1 
123 48.0 
124 .5 
125 50.3 
Equilibrium rent/acre 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
(dollars per acre) 
120.6 25.73 
199.7 487.3 12.45 109.42 
396.9 1,389.3 112.26 
6.13 .01 
402.2 
4.76 1.54 
.38 1.76 
527.5 s; 
595.0 7.00 -J 
430.5 
80 .2 7.21 
371 .2 5.66 
798 .5 6.26 
184 .8 6.60 
8.22 3.52 
17.46 16.16 
17.12 4.52 
25.79 
.10 17.56 
3.42 41.40 
639.5 
212.5 
65.5 
171.2 
970.5 
331.5 
1,301.4 
28.62 
4.20 
12.59 
9.56 
2.85 
10.55 99.99 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
(Continued) 
Land in 
wheat 
Land in 
feed 
grains 
Land in 
feed 
grains-
soybeans 
Equilibrium rent/acre 
Land in Land in Idle Total Wheat Feed Cotton 
soybeans cotton land land land grain land 
land 
38.5 
47.6 
9.5 
2.5 
.3 
(thousand acres) 
284.4 710.2 
432.8 1,382.9 
72.6 
486.2 
41.0 
122.2 
387.3 
416.3 
476.6 
29.0 
320.3 
(dollars per acre) 
7.85 
18.15 38.56 
16.91 
1.16 42.46 
3.49 65.23 
33.7 
9.1 72.7 47.48 
324.3 816.2 101,75 
14.6 9.6 82.0 57.8 5.75 3.38 11.04 
23.8 38.8 109.0 46.5 .05 9.30 3.18 
15.8 32.0 227.3 4.80 15.43 
140.6 479.5 316.7 5.52 80.58 
.3 68.8 76.9 14.01 10.71 
.9 9.9 7.4 7.0 5.02 1.52 87.49 
167.4 114.9 133.63 
25.7 154.1 130.9 15.01 14.94 
27.5 271.7 422.2 83.8 33.82 71.97 85.25 
13.6 86.0 50.6 4.6 44.91 .13 176.37 
3.2 22.2 37.5 12.1 14.64 
M 
o\ 
00 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Summary of land use and crop rents by producing regions for an acreage quota model with 
trend level exports in 1980 
Land in 
Land in feed 
Land in feed grains- Land in Land in Idle 
wheat grains soybeans soybeans cotton land 
(thousand acres) 
284.8 213.1 204.1 
681.6 1,130.3 406.7 
94.2 223.9 400.4 82.2 
95.3 128.2 152.4 
44.3 89.1 197.3 
35.9 366.2 519.3 
74.2 164.4 111.6 
100.9 189.5 159.8 
65.6 832.5 1,142.1 
12.8 199.5 185.7 69.4 
2.1 175.6 21.3 133.4 
122.6 1,916.8 584.4 1,974.8 
56.8 124.0 166.3 
65.6 246.9 261.8 
18.2 66.4 40.9 13.0 
345.1 38.9 489.9 
51.2 78.5 11.1 16.1 
490.3 192.8 213.7 
719.2 354.2 520.5 
5.5 50.6 37.0 44.7 
5.0 889.9 600.5 728.5 
84.8 631.5 82.7 446.6 
17.7 198.4 588.5 423.4 
7.2 107.2 101.3 75.6 
30.2 94.4 706.4 259.2 322.5 
Equilibrium rent/acre 
Total Wheat Feed Cotton 
land land grain land 
land 
(dollars per acre) 
1.59 
13.27 
4.15 
8.33 
17.95 
.83 
3.12 
2.93 
8.15 
4.08 
32.22 
26.53 
30.33 
15.98 
29.86 
33.00 
6.92 
9.12 
18.31 
22.85 
18.94 
42.65 
69.99 
62.13 
38.70 
6 1 . 6 6  
30.25 
33.33 
59.66 
26.13 7.10 
11.15 42, .27 6.92 
22.49 47, .76 
19.39 21 .43 
5.47 14 .17 
13.95 18 .31 14.15 
21 .49 60.38 
22 .96 100.67 
9 .08 1.22 
18 .38 13.20 
19.52 27 .02 56.10 
4.96 10 .64 139.60 
7.41 18 .97 109.10 
20.06 22 .81 173.80 
19.91 19 .53 146.13 
7.05 17 .82 94.03 
M 
VO 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
(Continued) 
Land in 
wheat 
Land in 
feed 
grains 
Land in 
feed 
grains-
soybeans 
Equilibrium rent/acre 
Land in Land in Idle Total Wheat Feed Cotton 
soybeans cotton land land land grain land 
land 
(thousand acres) (dollars per acre) 
95.9 198.5 792.2 257 .1 36.37 46.83 106. 93 
141.4 540.6 459.7 15.60 28.09 
21.2 154.9 4 .7 127.0 10.86 26,63 200. 53 
189.7 162.1 19.70 22.82 
278.5 317.8 38.65 
118.0 193.9 105.0 2.08 24.19 
303.7 451.6 412.1 8.76 25.90 
1,321.6 2,290.8 2,271.2 1.59 14.61 47.28 
155.1 385.4 430.8 7.43 23.72 69.47 
25.5 157.2 177.5 28.05 67.35 
138.0 262.0 418.4 18.4 28.02 63.25 
285.5 555.6 851.2 10.1 32.22 82.24 
816.3 2,465.1 166.6 3,448.1 .64 45.17 90.32 
212.2 512.8 692.0 10.30 45.85 71.84 
472.6 778.7 504.1 20.76 40.75 
793.0 980.3 575.8 18.73 22.09 
10.4 636.9 371.3 1.47 15.52 10.43 
45.8 1,455.8 852.9 36.96 48.51 
1.9 384.0 223.9 .71 29.72 63.85 
201.2 3,296.2 2,042.6 1,171.5 9.52 33.99 76,09 
2.0 1,171.4 914.3 5.58 11.95 66.07 
382.1 2,805.1 3,578.2 391.0 51.89 102,79 
375.2 565.0 962.9 22.7 29.25 50.01 
347.5 413.1 824,6 63.9 36.65 56.16 
212.3 301.7 .5 428.7 38.02 50.94 131 .54 
N3 
o 
Table 85. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
51 403.2 801.4 
52 673.0 1,926.7 2,841.4 
53 298.1 552.6 947.3 
54 79.5 2,549.3 2.286.0 
55 9.9 5,167.0 5,147.8 
56 29.7 1,564.7 1,555.9 
57 2.8 1,668.6 
58 34.4 947.9 1,076.8 
59 10.4 466.5 300.8 
60 31.3 1,168.0 1,177.3 
61 1,057.9 1,117.0 1,198.4 
62 103.0 766.2 
63 623.8 1,072.8 
64 1,009.7 655.1 
65 3,355.0 1,794.1 
66 1,368.6 366,5 
67 2,651.9 972.4 
68 39.0 37.2 36.2 
69 1,117.8 446.2 
70 1,674.1 1,507.5 
71 668.5 
72 369.3 398.7 
73 134.5 2,238.7 
74 65.5 2,464.6 1,281.1 
75 152.4 130.7 
Equilibrium rent/acre 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
(dollars per acre) 
1; ,048.8 30.21 32.59 
241.8 40.10 58.27 
96.6 43.96 83.95 
3.31 18.29 51.44 
5.73 23.82 67.39 
2.25 28.94 57.14 
1 ,353.2 21.32 67.42 
94.5 33.42 74.13 
1.39 26.67 30.66 
4.22 17.53 50.61 
.58 17.89 51.80 
589.6 21.07 22.99 
880.7 38.02 25.56 
588.3 20.42 27.05 
1 ,615.7 16.47 25.30 
356.3 16.29 19.86 
879.9 8.92 16.82 
4.00 2.71 20.81 
13.7 11.41 9.89 
384.1 5.38 13.71 
i 
577.0 14.36 
102.5 13.24 14.95 
924.5 1.29 27.70 
5.94 13.57 58.08 
55.1 28.17 12.04 
Table 85. (Continued) 
Land in 
Land in feed 
Producing Land in feed grains- Land in 
region wheat grains soybeans soybeans 
(thousand acres) 
76 1,289.8 395.1 
77 416.2 219.5 
78 330.3 973.6 482.9 
79 920.5 689.7 284.9 
80 1,179.9 2,215.1 
81 375.1 558.0 
82 308.3 374.5 
83 345.9 294.5 
84 384.2 385.2 347.1 
85 1,036.8 384.0 345.4 
86 882.5 304.3 279.2 
87 1,749.0 353.7 380.3 
88 4,215.8 943.7 
89 2,155.4 817.8 
90 143.4 194.7 
91 2,273.0 203.2 
92 1,824.7 507.5 
93 331.5 117.9 
94 1,349.8 270.1 
95 1,352.5 927.3 1,283.9 
96 831.6 672.7 
97 55.5 826.7 
98 190.2 33.2 254.2 
99 23.6 76.9 
100 200.8 690.1 
Equilibrium rent/acre 
Land in Idle Total Wheat Feed Cotton 
cotton land land land grain land 
land 
(dollars per acre) 
109.1 32.32 24.89 
139.5 16.27 85.01 
10.27 8.90 48.87 
5.58 22.45 35.77 
1,104.4 19.51 47.60 
443.9 21.83 65.92 
441.5 23.53 33.79 
347.0 15.66 37.24 
108.2 24.72 45.36 
4.02 23.23 38.63 
3.54 19.93 32.13 
1.75 21.47 29.92 
5.66 27.37 36.77 
728.4 31.02 48.35 
85.5 18.82 11.77 
23.71 3.97 
50.3 25.61 19.62 
20.9 21.70 15.84 
572.2 249.9 28.31 25.08 129.93 
276.4 146.9 41.61 82.07 348.84 
1,100.6 1,851.7 29.47 18.29 132.70 
944.3 1,697.0 33.76 35.87 237.99 
30.8 10.10 13.16 54.47 
51.9 127.0 24.66 22.16 82,05 
820.9 1,473.2 37.03 27.80 131.68 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
1 
(Continued) 
Land in 
wheat 
Land in 
feed 
grains 
Land in 
feed 
grains-
soybeans 
Equilibrium rent/acre 
Land in Land in Idle Total Wheat Feed Cotton 
soybeans cotton land land land grain land 
land 
(thousand acres) (dollars per acre) 
5.5 
2.9 
3.024.1 
1,637.6 
286.9 
301.6 
362.5 
1,875.6 
212.3 
140.8 
91.9 
571.4 
193.9 
293.7 
788.4 
1.196.2 
1,260.9 
253.6 
80.8  
176.9 
1 . 0  
43.8 
.4 
45.9 
6 0 . 1  
190.5 
594.4 
604.2 
359.9 
94.8 
83.1 
120.8 
469.6 
133.6 
57.1 
783.6 
64.3 
69.9 
141.7 
178.1 
152.6 
49.0 
194.2 
523.2 
476.5 
170.8 
1 . 6  
162.2 
322.5 
30.7 
519.9 
170.6 
436.0 
59.4 
334.3 
869.6 
29.0 
31.3 
20.5 
13.7 
44.2 
304.0 
84.6 
36.5 
387.0 
69.3 
139.0 
70.6 
2 . 6  
8 6 . 0  
484.1 
171.3 
327.6 
160.8 
1,082.3 
33.13 
39.31 
41.54 
35.49 
19.88 
16.36 
16.44 
7.30 
12 .06  
5.81 
14.52 
5.56 
13.28 
13.50 
23.83 
17.51 
54.16 
31,86 
6 2 . 6 8  
41.61 
16.73 
27.93 
22.62 
12.52 
53.69 
178.07 
200.52 
19.90 
33.12 
37.85 
23.17 
23.03 
2 . 8 2  
21.07 
17.27 
10.59 
23.53 
.46 
20.17 
20.62 
46.39 
5.37 
3.82 
36.67 
27.01 
35.92 259.38 
29.29 
N> 
CO 
151.58 
29.69 
4.95 
95.52 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
(Continued) 
, . Land in Equilibrium rent/acre 
Land in feed  ^
Land in feed grains- Land in Land in Idle Total Wheat Feed Cotton 
wheat grains soybeans soybeans cotton land land land grain land 
land 
(thousand acres) (dollars per acre) 
35.2 184.9 514.0 686.3 18.86 14.50 38.49 
43.5 281.3 1,382.9 395.0 663.1 36.95 10.69 132.00 
8.7 71.4 101.5 304.5 34.48 3.88 53.12 
2.3 43.4 33.3 66.1 15.10 3.36 103.54 
.3 99.3 343.2 16.39 139.05 
8.8 24.9 1.42 
34.6 7.4 39.8 16.87 111.64 
322.1 263.5 554.9 14.80 167.54 
13.3 57.1 46.6 47.0 19 .50 .81 1.92 30.29 
21,7 93.1 65.5 37.8 8 .54 14.50 1.83 27.80 
14.4 106.3 26.0 128.4 13.61 10.90 49.11 
91.4 389.6 455.8 49.59 179.05 
.3 44.7 30.0 71.0 21.81 47.44 38.36 
.8 6.4 6.0 12.0 9.76 23.11 150.94 
9.0 130.5 142.8 38.68 320.92 
16.7 125.2 168.8 60.30 144.12 
25.1 176.6 343.0 260.5 69.06 140.78 249.05 
12.4 55.9 41.1 45.4 69.27 24.47 410.02 
2.9 14.4 37.5 1.3 18.9 31.72 7.27 74.50 
gic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Movement of wheat, feed grains and oilmeals between regions and quantities of wheat used 
for feed under a free market with cotton quotas and 1965 level exports in 1980 
Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
(000 bu.) 
14,600 
48,863 
(000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
571 
63,464 
12,832 
38,966 
39,161 
135,850 
161,130 
35,758 
139,886 
8,807 
842 
10,900 
48,591 
15,456 
463 
203,360 
135,850 
706,022 
102,385 
644,452 
235,862 
112,722 
44,293 
98,308 
277,438 
146,831 
113,515 
69,927 
1,920 
102,385 
71,550 
570,981 
4,456 
43,694 
57,509 
148,287 
172,622 
105,606 
60,068 
9,978 
46,098 
10,972 
57,384 
40,327 
11,043 
42,794 
14,494 
43,694 
8,716 
40,373 
33,749 
221,154 
6,265 
17,136 
12,530 
2,302 
to 
Ln 
47,886 
117,049 
11,854 
Table 86. (Continued) 
Region Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soyb ean equiv.) (000 bu.) 
26 1,270 16,729 47,396 
27 13,202 9,288 
28 45,564 6,637 1,164 
29 68,644 7,179 70,188 
30 71,241 4,673 34,133 
31 348,585 36,958 35,832 
Total 627,621 627,621 1,847,010 1,847,010 648,322 648,322 374,794 
gic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Movement of wheat, feed grains and oilmeals between regions and quantities of wheat used 
for feed under a free market model with cotton quotas and trend level exports in 1980 
Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
10,629 
63,464 
10,344 
135,382 
22,906 
176,882 
195,237 
109,626 
75,298 
194,783 
17,534 
74,004 
10,629 
886 
10,900 
57,568 
303,196 
325,051 
745,769 
82,709 
822,331 
14,191 
295,110 
94,605 
65,713 
101,348 
304,668 
35,108 
151,760 
113,515 
69,927 
19,698 
72,320 
750,010 
32,450 
21,729 
30,984 
31,488 
276,843 
148,287 
130,771 
98,766 
59,675 
9,978 
21,064 
16,729 
10,972 
50,926 
64,130 
8,247 
30,607 
14,494 
10,582 
28,627 
40,598 
463,514 
6,265 
17,136 
12,530 
2,302 
N3 
77,677 
11,854 
Table 87. (Continued) 
Region Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
26 
27 
28 
29 
30 
31 
Total 
(000 bu.) 
994,555 
114,875 
79,907 
994,555 
(000 bu. corn equiv.) 
1,270 
45,564 
19,591 
46,121 
(000 bu. soybean equiv.) (000 bu.) 
2,121,700 
359,613 
2,121,700 846,319 
16,729 
13,202 
6,637 
7,179 
4,673 
36,958 
846,319 
47,396 
9,288 
1,164 
61,353 
32,454 
241,188 
gic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Movement of wheat, feed grains and oilmeals 
for feed under a free market without cotton 
1980. 
between regions and quantities of wheat used 
restraints and with trend level exports in 
Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
10,629 
63,464 
10,344 
135,382 
22,906 
204,497 
177,685 
109,626 
74,740 
194,783 
17,534 
73,446 
10,629 
886 
10,900 
57,568 
303,196 
335,114 
761,911 
97,047 
821,560 
294,722 
94,605 
46,121 
101,348 
304,668 
35,108 
151,760 
113,515 
55,510 
71,550 
750,010 
66,671 
30,375 
9,997 
25,952 
31,488 
271,892 
148,287 
131,027 
105,251 
107,324 
4,374 
34,820 
16,729 
10,972 
51,340 
64,130 
8,247 
30,607 
14,494 
10,582 
28,627 
40,598 
487,617 
6,265 
17,136 
12,530 
2,302 
N) 
kO 
77,677 
11,854 
Table 88. (Continued) 
Region Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
26 
27 
28 
29 
30 
31 
Total 
(000 bu.) 
114,875 
79,907 
1,004,059 1,004,059 
(000 bu. corn equiv.) 
1,270 
45,564 
19,591 
46,121 
(000 bu. soybean equiv.) (000 bu.) 
2,117,240 
325,443 
2,117,240 887,146 
16,729 
13,669 
6,637 
7,179 
4,673 
52,803 
887,146 
47.396 
10,230 
1,164 
61,353 
62,828 
272,504 
gic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Movement of wheat, feed grains and oilmeals between regions and quantities of wheat used 
for feed under a free market without cotton quotas and with maximum level exports in 1980 
Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
23,182 109,445 10,972 
127,232 435,686 58,264 
39,729 162,846 34,817 
36,533 120,298 123,047 
2,392 110,028 72,361 
972 93,187 2,384 
10,900 54,289 57,339 
4,153 955,491 
49,795 17,269 4,742 
120,547 
26,350 346,910 93,999 
65,443 197,953 63,557 
27,563 896,682 75,140 
90,202 47,897 160,588 / 
1,198,929 79,474 
164,165 73,832 32,077 
506,206 1,168,551 493,781 
655,075 242,488 127,681 
232,234 30,375 10,067 
169,543 231,655 139,526 
40,982 404,383 107,489 
336,966 6,058 
103,745 31,261 
272,460 87,386 12,530 
11,940 13,336 2,302 
ro 
00 
Table 89. (Continued) 
Region Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
26 47,396 29,149 16,729 
27 6,521 8,627 
28 1,164 46,874 6,637 
29 159,550 114,329 7,179 
30 162,317 66,694 4,673 
31 29,782 388,482 51,344 23,912 
Total 1,762,525 1,762,525 3,837,860 3,837,860 931,700 931,700 23,912 
gic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Movement of wheat, feed grains and oilmeals between regions and quantities of wheat used 
for feed under a feed grain program with trend level exports in 1980 
Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
2,296 
66,736 
8,807 
19,852 
40,089 
2,388 
183,005 
274,330 
100,614 
217,989 
21,519 
183,063 
736 
17,534 
100,729 
30,395 
10,577 
886 
2,942 
736 
16,841 
37,353 
24,530 
305,106 
467,035 
639,265 
216,138 
17,638 
823,181 
45,717 
165,366 
381,577 
56,195 
101,348 
305,132 
24,694 
151,760 
113,515 
73,969 
74,039 
749,141 
11,443 
9,838 
24,863 
56,903 
2,238 
229,861 
141,924 
99,801 
74,387 
47,460 
9,516 
30,029 
35,983 
10,972 
43,271 
51,331 
30,474 
14,494 
10,582 
15,977 
40,616 
446,095 
42,859 
13,336 
1,472 
7,519 
12,530 
2,302 
N) 
00 
00 
Table 90. (Continued) 
Region Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
26 44,705 91,178 16,729 
27 4,533 70,783 182 
28 3,965 46,874 6,637 
29 56,684 84,914 7,179 
30 87,079 39,831 4,673 
31 8,269 350,256 40,129 
Total 1,170,669 1,170,669 2,345,079 2,345,079 762,990 762,990 
gic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Movement of wheat, feed grains and oilmeals between regions and quantities of wheat used 
for feed under acreages quotas with a trend level of exports in 1980 
Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
1,461 
205 
59,302 
15,067 
43,172 
13,735 
31,936 
3,130 
165,668 
256,186 
91,425 
198,668 
51,538 
197,102 
8,436 
17,534 
101,597 
21,581 
10,584 
887 
17,272 
37,643 
24,795 
305,225 
473,640 
48,372 
285,126 
130,940 
74,272 
453,426 
144,287 
533,665 
56,632 
15,208 
126,102 
356,508 
64,834 
60,626 
101,348 
280,428 
36,892 
57,828 
86,038 
94,009 
211,632 
21,517 
56,491 
688,281 
2,980 
170,591 
49,552 
175,999 
106,187 
175,442 
57,459 
37,796 
4,945 
41,852 
24,354 
10,972 
52,665 
51,801 
6,015 
47,878 
14,209 
17,115 
10,582 
42,882 
474,241 
25,698 
9,403 
6,687 
17,136 
12,530 
2,303 
N3 
00 Ln 
Table 91. (Continued) 
Region Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu, soybean equiv.) (000 bu.) 
26 43,834 78,367 16,730 
27 4,144 81,801 2,416 
28 4,479 43,747 6,638 
29 69,519 71,215 7,180 
30 91,005 39,625 4,674 
31 9,253 365,673 42,505 
Total 1,185,013 1,185,013 2,349,998 2,349,998 847,158 847,158 
sic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Movement of wheat, feed grains and oilmeals between regions and quantities of wheat used 
for feed under acreage quotas with low estimate of unsubsidized exports in 1980 
Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
56,593 
12,638 
56,598 
13,766 
102 
7,388 
812 
9,854 
42,583 
48,372 
272,711 
136,155 
74,387 
100,291 
270,957 
35,863 
57,828 
84,324 
94,009 
3,551 
170,358 
10,973 
63,102 
53,532 
9,048 
73,438 
14,209 
86,916 
10,582 
N) 
00 
10,187 
12,147 
2,133 
145,086 
185,435 
13,304 
19,178 
24,856 
133,261 
191,224 
367,169 
144,287 
492,110 
18,423 
126,102 
206,147 
59,498 
56,491 
626,274 
11,052 
92,813 
106,187 
166,123 
56,531 
34,781 
6 , 228  
35,924 
49,869 
220,114 53,126 
48,447 
24,170 
108,132 
737 
375,707 
64,833 
60,626 
26,692 
9,403 
26,612 
6,265 
17,136 
12,530 
2,303 
Table 92. (Continued) 
Region Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
26 40,598 80,002 16,730 
27 3,615 81,205 2,416 530 
28 43,366 6,638 38,887 
29 37,916 7,180 60,319 
30 26,849 28,738 4,674 7,290 
31 3,615 363,160 42,505 
Total 637,310 637,310 2,180,882 2,180,882 710,160 710,160 107,026 
sic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
Movement of wheat, feed grains and oilmeals between regions and quantities of wheat used 
for feed under acreages quotas with a medium estimate of unsubsidized exports in 1980 
Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
56,593 
13,840 
67,932 
18,272 
8,321 
830 
9,853 
46,263 
48,372 
272,711 
134,851 
74,358 
100,555 
273,325 
34,296 
57,828 
84,752 
94,009 
3,551 
170,358 
10,972 
63,102 
52,768 
9,048 
71,355 
14,209 
86,916 
10,582 
to 
00 
vo 
13,735 
24,010 
2,133 
145,085 
199,862 
14,324 
23,806 
24,856 
175,077 
260,668 
420,974 
144,287 
480,759 
18,423 
126,102 
207,518 
61,766 
56,491 
641,841 
13,445 
95,760 
106,187 
168,945 
56,531 
34,795 
6,228 
25,022 
49,868 
220,115 
54,184 
127,109 
150,455 
736 
356,509 
64,834 
60,626 
26,692 
9,402 
26,490 
6 , 2 6 6  
17,136 
12,530 
2,302 
Table 93. (Continued) 
Region Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu, corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
26 40,597 80,001 16,730 
27 4,144 81,801 2,415 
28 43,366 6,637 38,887 
29 61,239 7,180 61,065 
30 44,994 28,738 4,674 7,886 
31 4,999 363,788 42,505 
Total 818,645 818,646 2,202,805 2,202,805 707,313 707,313 107,839 
gic 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Movement of wheat, feed grains and oilmeals between regions and quantities of wheat used 
for feed under acreages quotas with a high estimate of unsubsidized exports in 1980 
Wheat 
Exports Imports 
Feed grains 
Exports Imports 
Oilmeals Wheat for feed 
Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
59,302 
15,043 
78,119 
18,332 
9,069 
848 
9,109 
49,944 
48,372 
272,710 
133,547 
74,329 
100,820 
275,693 
32,728 
57,828 
85,181 
94,009 
2,980 
168,456 
10,973 
64,317 
52,004 
10,670 
69,766 
14,209 
86,916 
10,582 
N3 VO 
13,734 
33,257 
2,133 
155.929 
242.930 
15,158 
28,435 
24,795 
217,882 
329,790 
453,426 
144,287 
483,020 
18,422 
126,102 
208,890 
64,034 
56,491 
657,409 
13,445 
97,538 
106,187 
172,248 
56,531 
34,807 
6 , 2 2 8  
25,022 
49,868 
220,115 
91,425 
141,280 
15,198 
180,877 
736 
356,508 
64,833 
60 ,626  
24,759 
9,402 
24,354 
6 ,266  
17,136 
12,530 
2,302 
Table 94. (Continued) 
Region Wheat Feed grains Oilmeals Wheat for feed 
Exports Imports Exports Imports Exports Imports Within regions 
(000 bu.) (000 bu. corn equiv.) (000 bu. soybean equiv.) (000 bu.) 
26 40,598 80,001 16,730 
27 4,144 81,801 2,415 
28 43,366 6,638 38,887 
29 80,615 4,441 7,180 57,863 
30 54,655 38,282 4,674 
31 6,384 364,417 42,505 
Total 981,546 981,546 2,236,185 2,236,185 707,797 707,797 96,750 
